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The Texas Educational Telecommunications Study 
examined problems and solutions involved in providing 
telecommunication support to education for the state of Texas. 
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that a telecommunications system* should meet, (2) establish criteria 
that would be satisfied, '{3) sur.vey Texas problems and needs, (4) 
compile ^a statistical analysis of the results, (5) examine the 
existing networks and systems .in Texas, (6) identify and de'scri&e 
successful systems in other states, (7) pinpoint factors effecting 
the availa.bility and scarcity of software, and (8) propose hypotheses, 
regarding the .structures of educational technology and 
telecommunications 10 to 20 years hence. Among the' conclusions of the 
study were: education would best be served by the expansion of an 
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provide the greatest opportunity and flexibility for the least cost, 
and all programs of the Instructional Resources System would be 
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ABSTRACT 



This report is the product of the Texas Education Telecommuntcations^Study and reflects 
the problems and solutions involved in providing telecoirjnuaicatioRs support to education- 
al technology. The study is, in fact, a context $nalysis--that is, it comprises tne de- 
termination of whetl»^^ or not a problem exists, specification of the problem, collectiqn 
and analysis of information related to the problem, identification of possible alterna- ^ 
tive solution^, and evaluation of these solutions, followed by logical corKTusionS and 
recommendations. ' . , ' - 

In the process of carrying out this analysis, the authors delineated the objectives that 
a telecoi^nuni cat ions system snauld neet, and. by ^xanining all the various factors involved, 
Usted the criteria that snoj".a ce satisfied. ^ A' sampl ing .survey was conducted to determine 
problems and needs; the resccnsss to nany questions were statistically analyzed,, and trends 
were identifie^l. -^Existing networks and systems in Texas were examined for possible use or 
extension, and successful systems \n other states and other locations were also examined.* 

The factors and circumstances affecting the availabil ity ,of software, as well as those re-' 
lating to its inevitable scarcity, were identified. Finally, the structures of education, 
technology, and tel ecomr.uni cations during the period from 10 to 20 y^ars in the future were 
hypothesized. (This period is viewed as the probable operating span for any technology 
selected today.) ^0^* 

The. implications of ell of these facts were brought .together in an overa.1 V analysis, and 
specific technologies which failed to -attain the objectives or to satisfy essential criter- 
ia were eliminated. Through further analyses and comparisons, the competing technologies 
were eventually reduced tb five. ' ^ " * 

Texas has a strong comercial CATV system already in existence, and in' the coursa of ,thi*s 
study it became apparent that these nets could be extended, readily and fairly inexpensive- 
ly to reach almost, all public schools. This would bring live and recorded audiovisual 
programs, whether locals regional, or network, into the classrooms. Additional narrow- ^ 
band channels, leased from within the same CATV network,, could also bring CAI/CMI ,to each 
campus. These technologies seem durable and could even extend into home learning centers, 
thus augmenting the schools' capabilities.^ The ^technologies alsTo offer fa'iriy simple Oper- 
ation, decentralized pi anning (for local needs), greater individualization, and more teach- 
er time freed for assisting and counseling students. And, finally, these methods are com- 
patible with yae needs and objectives of the Instructional Resourcfes System for Texas. 

The study places, heavy enohasis on the need for proper planning , for full participation 

in the planning, and, most of all, far adequate planning for -the change processes that 

must occur at all levels and with all personnel who are involved, either centrally or pe- 
ripherally. V « ' 
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If any reader has stopped here to read t^he Preface, it is probably only out 
of cur'i&sily about the title of the report and the expectation of finding an 
explanation for it. "This, is, correctly, the first order of Preface business. 

Back in the early days of 'telephone communications, contact was frequently 
lost for a host of reasons. Re-establishment of voice conmuni cation vras^^ 
awkward, because the two 'parties involved could be sure of good contact on- 
ly when they botlj could hear each other; thus, both had to keep trying a^^ 
various adjustments were nade. Rather than "Testing, one, two, three.,-.., 
etc , or the more sophisticated "Can- you hear me now?", the standard phrase 
was'"How now brown cow?" This particular verbalism had th? quality of Ve- 
petUious assonance, a necessary characteristic because it frequently was 
difficijlt to distinguish the human voice from the multifold squeals, whis- 
tles, hums, scratches, blasts, howl s , .blurps , hisses, and other static that 
occurred on the line. If such a signal came through, the response was usu- 
ally.elther the same phrase in return, or "I read you loud and clear. 

to us, "How now' brown cow?" has a similar signif icance-we see a need to es- 
tablish cQinmunication at several levels. We see a need for educators (teach- 
ers, administrators, support personnel) to gain a better awareness and under- 
Standing' of .the technologies available, to initiate innovative programs and ' 
projects as a result of optimum decision-making, and to be able to use these 
methodologies' and devices in a'changing society with an ever-tightening rate 
.of change. We Yecognize the .requirement i^or these same educators not only 
to be unafraid of ^change themselves, but to convey this feeling to their stu- 
dents and to other persons -as we>l. ' It is essential to bridge the generation 
gap in all' areas, and it is important that all these improvements in com^ni- 
cations take place within the realm of the proposed Instructional Resources 
System (a cotiwunications 'cha-ljenge in itsel f ) For any or all of tliese 
events to transpire, we must f irsfconv-ince the reader that some action is . 
needed. ^ ^ . » ' 

OurNstudv'methcdoloov has been what some educators call a "co^^$^xt Sfialysis.'" 
In simple terms, a context analysis identifies and describes^r^.rob|em» es- 
tablishes' its param,eters; considers alternative solutions, separate^. out the 
chaff,. delineates options, and points out the most likely dir|ctioft5^ m 
which to proceed.^ We spent nearly half of the nine-month tem of <x\ir con- 
tract delimiting and describing the problem and collecting ^fid organizing 
information.. .Several weeks, were then devoted to consolidation, review, ana- 
lysis, and discussion, together with periods of writing and rewriting. Our 
course was circular, in the sense of returning to subjects artd refining, 
rather than moving in a straight line from start to finish.. Some portions 
of our discussion, rationale, "acid cpficlusions were ^written several, times ,^ 
with each version representing an improvement bSsed on °; 
other facet of the study. Oyr product, if and when apprcWed, shguld lead 
to a phase of specific planning for implementation. 



How can the reader know whether to believe everything here? Another cormiunl- 
cation problem! For we must attain credibility and maintain it throughout. 
We reaVize, of course, that we could end up pleasing no one, and that would 
be unfortunate. We have tried to present our thinking and its results straight 
forwardly, and v/e believe that we have taken all the right steps to do a good 
job. In, the relevant Hterature, we have reviewed over 400 documents, and have 
abstracted -nearly 300 of them for the whole team to review. Several hundred 
letters h^ve been written to obtain specific facts or determine general atti- 
tudes. Teachers, administrators, and support personnel throughout Texas have 
been spot-checked for needs and attitudes. And hundreds o^ hours, indeed, hun- 
dreds of days, have been spent in acquiring, reviewing, comparing, selecting, 
grouping, and amalgamating the various data to focus more clearly on viable al- 
ternatives. We offer no apologies for the outcomes or the final product; ac- . 
'tually, the effort and depth of this study are substantially more than what 
was specified or, probably, what is anticipated by the Texas Education Agency. 

Members of the study team were selected for their knowledge of, and the valu- 
able contributions they have made in, soecialized areas of cornmuni cations, tech 
nology, and education. Together, they bring to the stufly over 150 years of com 
bined experience in these areas. Specific portiorrs of the report were prepared 
by each team member, but others contributed their ideas and often their own 
words. We agreed not to identify the author of any one portion; thus, equal 
credit (and blame) must be given to the entire team: 

Russell J. Carey, Jr. : ^ 
' Bill ie Grace Herring 
George M. Higginson (study director) 
Heidi Kaska 
Reev& Love 
^ MaVt T. Muller 

Others who made specific contributions are: Carol Brown, Marion McCord, and 
Louella Wetherbee, in research and abstracting; Tom Eisenhour, Harry Hartley, 
and' James R. Holmes, in preparation of maps, graphics, and illustrations; and 
the personnel of KtRN, the Region XIII Education Service Center, the Austin 
ISD, IBfi, BeHl Telephone, the State communications office, and .innumerable 
other co™e rc^^ 1 , educational, 1 ibrary' service , and cornrAjnications agencies. 
To Robert E. Sriutes, from Texas A&M University, we owe special thanks for put- 
ting us back on the track occasionally. 

One always wonders if anyone ever re'ads tHis type of report, cover to cover, 
and If so, who and wh^re. Thus, if questions ^arise, or suggestions develop, 
we would be*happy to ha%e them. Our address is on the reverse of the title 
page. 

a'nd/or 
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PRECIS 



This introduction, like most othffers, present's an overview of the report and 
indicates sonlething of the study methodology and process. HoWever, it also 
places heavy emphasis on the question of change, and tries to^highlight the^ 
overall need for change as well as the fact that the correct approach toward 
cf)ange is^ critical requirement. 

The .introduction mentions the bfoad fields of concern that Impinge t)n the ^ 
* entire study, and explains why they must he studie'd. simultaneously with the 

technology. These ar^as^ arV political , strategic, organizational financial , 
ji and human. There are also s'ul^sidiary issues of compatibility, obsolescence, 
^ local planning, local parti^cipatioh, centralization or decentralization, and 
' ' evaluation. ^hese various factors, properlyconsidered , decided upon, and 
plgmned, can made a valuable contribution to the eventual success of a pro- 
posed. undertaking. Lack of proper accomnnodation, howev^^ives«any one of 
tf)em opportunity and license to tause faillire- Thus planning not onrly for 
the innovations themseTve's, but also for the cremation of the conditions and 
meWodologies th-at will impel and facilitate the. change process, is essential. 

Examin'ation df the two charts that accompany this chapter will indicate the 
sequence of 't|ie stud^, the purposes of j:he different thapters, and the con- 
. * voilited nature of this type of study, re-examining, reorganizing, ^and revis- 
ing, with a cons?tantTy. sha/pening tocus. ^ ^ 



In today's world; f^hGng-:}. ot all kinds are occurring at such a phencnienaT rate that it 
is almost inipossiule to predict them accurately, and certainly impossible to control them 
fully. Imncnse changes have taken place and \nll continue to ^take place in 'science, in 
iiiedicine, in agriculture, ^^n* ecbnonics, in social interaction, in-education , and in the 
very nature and q^^ality o,f the environnent -which surrounds us all. Learning to live with 
these changes where apprdp^^iate,. to accelerate them \/heVe desirable, or ta retard them v 
where necessary is perhaps the most .important capabil ity- we can presently develop, ^both . 
in ourselves and >n the children we must educate today to face an uncertain , future. 

Further, many of the ongoing ctianges t'lemselves have a direct ar.d critical bearing upon 
the kind of cd'. cation v/e h.ust pi'-ovide. .In a world \;h8t e tne anount of scieniif ici Mnforma-'' 
ticn tfvailable is Mncrcasirg c^plosiA'oly and e>ponentTally^ it is Yio longer possible to 
expect a student to n^aster the "facts" of a particular discipline. la a society where 
stereotypical sex roles rtce gradually dissplving, it is no longer possible to categorize 
learning activities in tehns of "masculine" or "feminine" interests or professions.- In- 
stead, students nvdst *be taught in ways that will enable tliem to develop a broad under- 
standing of^earning processes and techniques, as well as an awareness of the many op- 
tions that^mav bo availaMe to the^\ With regard to educational technology itself, the 
state of- the art ha«s been and will continue to be a major factor in determining the kind 
of education we shoald be able to offer. The use of the newer electronic ttxhrologies 
is exF>andir.g rapidly in* J:)usine3S end indi^stry and even in the horo, and these san.e tech- 
nologies a-re cc^.ally a/aiiJ^ble for classroom use. ^eny of thon, however, are costly to 
install and inplement, and their potentials fiiust be clearly understood and the»ir cost- 
benefit ratios critically examined before intelligent choices can be made an^oitg them. 
There is no doubt that some oan and will be used in the classroom to great advantage, 
but the process of decision-rra.king will be a difficult one and one for, which the parti- ^ 
cipants must be suitably prepared.* 

What all this f.ioansT'then , is actively planning for change and incorpcWtting it into the 
ed-jcation^-^l process, instead or resisting it as so.T.jthing to be feared and avorded as long 
as possible. Only throu^a car-jful planning can change be dealt with smoothly and produc- 
tively, for without such planning i^is indeed likely to result in confusion and chaos 
rather than progress-. Value systems must be clarified and priorities established so that 
Alternative futures can be examined intelligently and their complex consequences weighed 
with sop-.e degree of accuracy. The educational corro^urri ty must look at where it is. present- 
ly going and what it actually wants to become, so tl>at it can continue to^ ascertain the 
rapidly changing needs of its clientele and to serve these needs as best it can. To the 
_extent th^the future can be predicted by astute forecasting, it can be gjide^ by good^ 
planning. ' * ' ' 



*6oldman and /loynihan, ^n^a survey of 156 NeC; York sch.ooj districts, show that 40 percent 
of the total problems encountered in ISO planning involved "g&ining oornmitmenti to planning^ 
and "change.*^ This was also the largest single problerm in such* pi aiming. ^ ^ 

NOTE: -Hereafter, references. will ^i>pear at the end of each chaptV, rather than in fqotnotes 



Since the basic purpose all planning is to-effect some kind of change, it is essen- 
tial that the plannors themselves understand the change process, that they know the vari- 
ous ways of instigating CTiaJige, and tfiat they can detcrnfine which method(s) will be most 
effective in a given si4.uation. Systematic planning involves the establ isfiment of priori- 
ties, as nientioned earlier; it also involves deteVrmnation.of necessary resources, pro- 
gram coordination, facilitation of decision-making, re-examination of original assumptions, 
assessment of the existing political climate, prediction of problems*, and identification 
of voids in ongoing efforts which migh£^ be filled by additions to the program or by new 
prograr.sj^ The planning process must invol v^^goj^ya^t all levels who are affected by the 
progran,^nd it is never complete, as )^6-a^MBjl|H^d re-establishment of goals and ob- 
jectives must t^Titiaue along with program^m^^irol^ io|^ * 

To say that v/e can, to a certain extent, use thi^ planning process to coatrol the kind' 
and rate of the changes that take place in«our world is to raise a number of related ques- 
.tiorfs and pose a nuniber of inter-related prohlbns. For example, can predicting a particu- 
lar change actually affect the occurrence of that change, either positively or negatively? 
Many 'advancGS in space technology followed the predictions that they could and WQuld 
,made andvth3 decisions that indeed they should be made; on the other^hand, dire predictions 
of imruincnt cnviroHi'rental disaster may have helped to slow down, alti:iough not to stop en- 
tirely, the- thoughtless plunder of many of our natural resources. We do not yet fully 
comprehend the extent to which we can cause change, nor do we yet know precisely how to 
control the rate of change. While the rate at which^ new ideas and new technologies gain 
acceptance and come into use grows faster and faster, the rapidity of their obsolescence 
also cop.tinues to increase, and there is still sufficient lag 6etv/een invention and accep- 
tance to make this a probler^ The problem is especially acute when infornied choices must 
be made between ^ nunber of innovative philosophies and techniques, as well as between the 
old and the new. Again, the ability to predict likely consequences and subsequently to 
select intelligently from an array of alternative futures is one v/hich we must tnculcate 
in ourselves, as educators of one type or another,' and in the young learners we ultimately 
reach. 

In setting the change process in motion to introduce an innovative technology, the planner 
tieocounters a number of special, additional pToixloais- Beyond the initial cost of the tech- 
nology, 'V/fiTch is probably the most basic consideration in most cases, such factors as dur- 
ability, simplicity of operation, ease of maintenance, and extent of associated require- 
ments for personnel, software, and supplies must also be considered. In the area of soft- 
Ware, the question of availability is a continuing and iriajor problem, for no technology 
can be used successfully as a teaching tool if it is given noth'ing useful or important to 
teach. Introduction of a specific technology brings with it a^host of inter-related acti- 
vities, and -planning for such a change and anticij)ating its consequences is a highly compl i 
cated process. * h 

In addition to the inherent factors mentioned above, thec£ are also numerous subtle fac-- 
tors thit must be considered. .For example, the political feasibility of the innovation ^ 
is of critical importance. Public relations efforts may need 'to be undertaken to build 
support for it, or certain legislation may need to be enacted to provide a solid base for 
it, or it may simply not be feasible at all for the particular place, time, and target pop- 
ulatlon. Organizational and strategic factof.s a»^ also extremely significant in determin- 
ing the success or failure of an innovative technology. Plann>ng*for introduction of the 
technology requip'es decisions concerning the source and nature of policies affecting it^^ 
the methodOilogy for its overall coordination and for continuing planning, the desirability 
^ of centralization or decenfral ization of its implementation, and thfe necessity for develop- 
•ing new skills in the personnel who are to implement it. finally, continuing financial 
considerations must be given m.ajor importance. Sources of funding must be explored, per- 
centages of funding to come from fjederal , state, and local levels determined, and mainte- 
nance and replacement costs' calculated. 

Overall compatibility, moreover, is an extremely critical consideration in the introduc- 
tion of any innovatfve educational materials and/or methodologies. SucK innovations must 



fit in, in terms of purely technical requirements^ vn'th extant technologies and th^ sys- 
.terns they comprise; they must interact smoothly and productively with these systems in 
order to attain mutual ^objectives; they myst fit into overall state plans an3 work toward* 
edetermined state goals; and' they must further n^itional edgcationSl aims as we^l. This 
gree of compatibility is admittedly difficult to achieve for any newly introduced 
technology, but it is essential if the total educational program is to function effective- 
Consideration should also be gyven at this point to the degree of centralisation which 
should exist in a state educational system, and to the amount of control which shou7tl'To 
ves'te'd in the st^te itself. ^ Conceivably, the state could own 'arxi operate all the various • 
technologies v/hich make'up its educational system, it could subcontract to private owners 
or a state subsidiary corporation, or take one or more of a number of intermediate routes. 
All decision-making could con^ through the central state agency, or a number of key deci- 
sions could be made at the local lev&l. These matters may be decided on the basis pf pre- 
cedent ana^Olablished pattern, but they must least be considered before important edu- 
cational innovations can be implemented. 

Throughout the effecting of* educational change through the use of technology or of any 
other innovative tool, those who function as planners and chdnge^agents mu^t Keep the v/el- 
fare of the students forcrr.ostin their minds. The ultimate aim of all proposed innovations 
j[s,- presumably, better education for all learners, and this must be the ultimate criterion 
ir> their selection, irrplenentation, and continuing education. The learners themselves 
should be given a continuing opportunity to make input to this evaluation, and as many de- 
cisions as possible made* at local levels where their needs are best knov/n, so that further 
changes will keep then provided with technology, methodologies, and, nost importantly, soft- 
ware that are useful, current, and compatible with the original innovations. Finally, they 
themselves must be made cognizant of and comfortable with the change process, so that they 
feel free to initiate and manaqe their own intellectual* growth whenfver possible. Only in 
this way can the entire system Remain responsive to their changing requirements, and only . 
in this way can the process of innovation truly be one of improvement. 

TJie preser^t study functions as a sort of prelude to the initiation of planning and change 
processed in the Texas public, schools; its scope is outlined in the following-chapter, and 
its general ^hema comprises Figure I-A. Despite the straight-line appearance of this 
schema, it is actually a circular, convoluted process, returning frequently to the ^ame 
topics for refinement, sharper focus, and examination at a different level. Although this 
report cannot reflect such a process in linear narrative, a rather crude illustration of 
its nature is shown in Figure I-B. 
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PRfciS 



This chapter sets out to deliihit l^e problem of telecommunications as rej^ted 
to educational' technology as vfelTafe to establish parameters fot* tl^e study of 
the problem. It begins with a definition and discussion of telecqmdunication^ ' 
and educatlorrar technology; this is followed fay an ex{)lan2iyon of context anal- 
ysis„and then by the objectives of this study: . | > 

II) To identify statewide needs for technology; • ^ 

2) ' To identify the potential users; 
3) To study the technologies and networksralreacb^ in use In Texas; 

14) To study educational telecopwnicatlQife in,i^?ter states; 
5) To forecast probable future directions4f^f fflucatiopal technology-, < 
6) To make findings and^ recommendations. - j i 

A discussion of integration of this study with the Texas Instructional Resources 
System follows, and then the objectives of any telecommunications in support of 
educational technology, which are: • * 

(\) Tp provide genehH Infomatlon to teachers; 

(2) To provide in-service instnrction and training for teachers; 

(3) To provide updating of technological information oh a regular basis 
to teachers and to administrators; . * ' 

. (4) To carry instructional aijd enrichment items for students; 

5) To store and tfansmit a variety of administrative data; 

6) To provide management information suitable for decision-making* . 

The next discussion covers nine basic assuin)t1ons of the study, relating to the 
following subjects: . . 

Information flow Continuous education 

Ethics . Educational accessHrflity * 

Societal changes - Mucational informality • 

Expanding technology * . Educational changes » , 

Interaction of education and information 

Next^ there is a discussion of. time frame, so that the reader will understand 
why we are looking at a period 15-20 years in' the future. Finally, the chapter 
ends with an identification of the purposes of the following chapters. These 
chapters are: 

Criteria and factors (III) • Educational software (VII) 
Needs survey-(IV) Forecasting the future (VIII) 

Existing Texas networks (V) Alternative solutions (IX) 

• Others* networks (VI) Findings and conclusfons (X) 

Rtconnendations (XI) 





II 



SCOPE 'THE STUDY 

This report (iescribes a context analysis study of Texas educatienal telecormuni cations per- 
fonred by the Educational- Developn^ent Corporation under contract with the Texas Education 
Agency. A network of statewide teleconmunicatioasjl^^e^itical to the comprehensive In- 
structional Resources Syste.n for 'Texas conceptual iz;^d by the Agency, as a support system 
for the Technology and Dissemination Program^ and the current study examine! the needs for 
such a network and ^he requirenients for its development if it. is to be undertaken. t. ♦ 

• > 

The mission of this study has been severalfold: to-review the v/ork already done on ie\a- 
coit:muni cations networks and to bring the information ave^l^ble on both rreeds and- technology 
up to'date; to do. rigorous forecasting of the lei ecorunjn^tj^t ions and technoLogk^*'" ^ti^n^o 
and relate the result^ to the proposed Instructional Res'^urces System; and, finci 
tennine the nost feasible alternatives that ar& availablet, to perform a critical e^^ 
tion of these alternatives, to make recon^nendations that can serve as. the basis for fuTtWr 
state planning, and to provide a discussion of the considerations that will be essential if 
such planning is to take place. ' f. - 

Before proceeding further, it is necessary to define exactly what is meant by teleconrnurir 
cations-- ^n. the corvtext of this report. Telecormunication^ , using a definition forrulated 
by the Co-^iir.ittee on Tel*eco:nr^ni cations', National Academy of. Engineering, and subsequently^ 
adopted by the Texas Education Agency, ^* 

,.,is aQy transmission^ emission or reception of signs , .-signal s , v/rit- 
ten image's and sounds or intelligence of any nature by wire, radio, 
visual, or other electromagnetic systems including any Intervening pro- ' 
cess.ing and storage. (Attributed to the Committee on Tel econmjni ca- 
tions. National Acadeny of Engineering, quoted ^y^the Texas Education 
Agency, A Special Study of Telectf^unicatiws/Television , 1972) 

According to the Agency, "This definition encompasses radio., telephony, computer-assisted 
in$fruction, television, audio and video recordings, or a contination of these media." 
(TEA, A Special Study of Te|ecorn?unications/Tel^vision , 1972) • 

Teltfconmunlcations, both within the context of this study and within the broader puv^/^e^i 
of educational thought, constitutes only one aspect of v/hat we c^ll educational technology. 
Educational techrology has only rather recently begun to emerge as a discrete field, and 
definitions are still tentative and varying. The term may be used to describe 

i 

.,,the audiovisual materials and equipment used 'by teachers to supple- 
ment traditional instruction (e-g.. filns, records, television, compu- 
ters, and overhead projectors) (ChiV^olm and Ely, 1974) 



or it 
cess 



t may imply a more comprehensive and sys^natlc approach to the entire educational pro- 
> 3S follows: 

Instructional (educational) technology is a systematic way of design- 
ing, carrying out, and evaluating the total process of learning and 
teaching in terms of specific objectives, based on research in human 
learrtinj^and con:muni cation , and employing a combination ot human and 
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nonhunan resources to bring ^bout mor^ effective instruction. (From ' 
'the Report cf llTe Cc^Tnis^ion dp I nstructional Technology to' the Presi- 
dent ar)d Concjress.of tht^ ' UnUe53tates , quoted by Chisholpi and Ely, 
TS74}^ ' ' ^ ' ' ' . ' 

Thi$ 
Resojr( 
catfopal 

the individual. . These are tl^e basic a^in^^ of the -Instructional Resources Sys,te.'n as well,<:- 
and ii is within tt^^se cp.r.prehcnslye goals that th^n:or*e specific '^objectives of the Texai-' , 
Edycatiof>al Teleconpunications\Stud/ have- tak^n -shape, * / ] " \" 

A context analyses study such es this one is not 'designed' to supply ^olutji^s for v/hich * 
educational proLleras nust suLsequ^ntty be identified^ but rather to tegin by iderit>fying 
the various kinds of srall requirements n.tiich cannot be met on 3n individual bar^is Jhrotigh- 
out the state/.but uhixh could c6nceivably be net tF;roygh the effort's: of a* coordinated sys- 
tem./ To this Q^tinate end, educators will have to perdeqve the sorts o.f pr^lerns they are 
'having, to cdr.sider the possible solutions for thc$e proaleins;, and tg, cooperate- in the im- ^ 
pHr jr;tdt-iori of so ie of the Vest feasible of the splutfons. ' It does not follow that any ^ 
sol\jtion v.'ill be ec,!>.al):^ upplicable to all u^ers; rather, each coT-iur^it/ v;iTl probably re--^ 
quire a fixture cf several solutions v/hlch have been selecj;e3 foists specific need's.' x 

The objectives of this study, then,, havevbeell .a^ follpv/s;' " ^/ 

' , . - . A ' ' ' • ir ' • ' ^\ 

(1) To identify stcstewide needs for tl^e kinds of telecofrmunications technology de- 
lirieated'^arl ier: . , ' " -^^^ ' . 

(d) To sur-nanze information "already collected and analyzed; * 

(b) To cJ§rcnt this information with noro up-to-date knowl'edoei ^ - ^ 

(c) To ensure- *that C'ersons contacted t^y survey or otner correspondence are 
■^ware of a1 1 "educational optionst teehnological and other j ,t03t they 

. , UTiderstan^ the advantages and cysadvarytaces of each; a*id that tfiey con- 

sider current forecasts of future develop.^ents in both education and 
technology v;hep they make their 'responses; • . , , 

, y . ^ - 

(2) To id*tntify the potential users o'f various technological solution? to the per- ^ - 
ceived" needs , in terns of: ' . 

(a) Nu-^ber; ^ 

(b) Location; ' ' M ' 

(c) Inte.iSity of use; - ' 

^(d) jGrade levels; . 

(e) Subjects and courses; * * *, - 

(3) To delineate the technologies and networks already In use in Texas, ^^nd to examine 
their costs, current extent ^of utiUzation^ potential fdr.expansion^f l.exibill ty, 
compatibility, and general success or failure; . vS 

(4) To study the existing or planned educational telecorriiunicatlons of other states; 
and to provide a review of popul^ion densities, number of users, v<^st per pupil 
per year, and success or failure of each state syst^; ^ 

(5) To forecast the directions educational technology is lUely to ta^e for the period 
five to twenty years in the future, in order not to. build obsolescence into a pro- 
jected system; 

(6) To make findings and reconmendations which will be the, foundatioarfor any subse- 
quent planning activities. - . ^ • 

The 5ti|dy has taken the form of a context analysis because context analysis, which includes 
needs assessment, is usually the first step involved in developing, or even^r^onceptualizing, 



any new program or system. Thj$ is a dala collection phase which defines and deVimits the 
problem at hand by col Iccting, ' analyzing, and reporting all relevant data. Subsequently,- 
tentative £olutiOQ ideas are discussed and the b.el'ter ones retained in the form of rtcom- 
mendations on how to proceed. ^Context analy&is is f-ollbwed by planning* for implementation, 
and then by implernentation, evaluation, revision, and continuing operation. Thus, this 
study has been a necessary prelude to planning what'niay prove to be a critical support func- 
tion for the proposed statewid^ Instructional Resources System. 

Like the Instructional Resources Sj^stem,. this study limits itself, in essence, to the Texas 
^public schools. However, other potential user institutions mast be considered in dealing 
with logistics, cost/benefit analysis, and overall coordination of any viable statewide 
t(^lecon^i^j'ni cations system\ Without financial and/or logistic support from users both- in- 
side and outside the field of education, such a system may not even be feasible,^and with- 
out strong central coordination of alT prospective users, it will certainly be neither ef- 
ficient nor effective. Therefore,* sone considerations of this nature have been incorpo- ^ 
rated into the study, and some basic 'requirements which any statewide educational teTecom- 
nunications system should neet -fiave beeh set forth as follows, stated as systpm objectives 
and not in any order of priority: \ ' ^ . ^ 

(1) The system should be able to provide' general information to teachers; 

(2) The system should have the capability fof providing fn-service instruction ^nd 
training for teachers; ^ 

(3) The systG<n should provide updating of technological information on a regular 
basis to teachers and to administrators; 

' (4) The system should carry instructional and enrichrrent items for student^; 

(5) The system should be able to store and transmit a variety of administrative 
data; 

(6) The system should be able to provide ma^jgement information suitable for decision- 
making. * " ^ ^ * _ ' 

These objectives relate to the requirements for dl^lopnf^ervt and use of telecorrmunications 
technology both as a delivery tool for instructionaJ support and as a teaching tool within 
the Instructional Resources Systeni. 

Similarly, the study rests upon a number of key assumptions, some of which are purely edu- 
cational in nature, and sone of wliich go beyond the province of education to encompass as- 
pecus of society as a v/hole. In planning, or in planning to plan, v/hich is the nature of 
context analysis, such assumptions about major events provide an ess£ntial basis for sub- 
sequent thinking. Assumptions, as indicated, my relate to the v/orld at large or to a 
particular area of investigation, but they all involve potential developmen4:s that carnot 
be predicted with CQ-^plete accuracy and that therefore are beyond control. Basic assump- 
\ions of this Texas EducationaJ TelecoRununications Study (not stated in any particular or- 
der) are that: ^ 

(1) The flow of information of all kinds will continue to increase dramatically world- 
wide, as will the capability to store and to communicate this information, and 
knowledge which has heretofore been the province of specialists will become more 
generally accessible; 

(2) The ongoing reaction to the traditional Protestant work ethic and the competi- 
tion it engenders will continue, at least for a time, and there will be an tn- 
creased pluralism of life views and values; ^ 
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(3) Society will b'ecome more open to innovationj more oriented tos/ard the individual/ 
and nx)re'4RS,lstent on his/her involvement and participation, although resistance 
to change will' cc5rrt4Jiue to exist; 

(4) There will be a continuing Tfrer-j?ase in avai^lable technology, and mOre coorii^netlon 
of technological efforts through6irtN5.q.ciety; ' ..^--^'^'"^'^^ 

(5) Education i/ill be viewed oncreasingly as a lifelong process, and as a more continu- 
ous process, with fewer clearly defined "cutoffs" (graduations, degrees, etc.); 

(6) Education will become both more accessible and more relevant to learners, with 
greater individualization and more special provisions for educationally diverse 
learners; 

^ • • . ^ y ^ ^ ' 

(7) Education will become mor^ informal as it becomes more accessible, and will be 
nx)re and. more interrelated with vocational training and .with v/ork itself; 

' *" * ' ^ " 

(8) Education^^l concepts, curric^, instructional NStVategies , the' learning environ- , 
mcntf and the role of the teacher will steadily^ continue to change; 

(9) The ed.ucational system will be'ccme increasingly dependent on supporting I'nfofma- 
tion systen'.s to provide instructional materials, teaching aids, and means o^-^n- 

» - formation processing. 

The information upon V'hich these assuT.ptiolis ar:e ba^ed, and which this study has sought to 
assimilate, organize, interpret, and use to arrive at its ultimate recommendations, has 
come'fro-i intensive research in the fields of education, teleconiTiunications technology, 
and'futuVes prognostication. In addition -to using the formal research channels available 
locally- through Uie Universi.ty of Texas and Texas Education Agency, the Educational DeveTop- 
rent Corporation has correspondo^i with telG^o^x^ln^cations planners in other states and at 
the federal leveT, and has used the extensive network of professional contacts generated 
by the various specializations of the staff members to elicit the most recent' information 
available on both innovative technology and creative thinking. . 

Finally, it is necessary to emphasize at this point the fact that it takes any sizable in- 
novation—educational, technological, or other--some eight to ten years to be fully installed 
and operational. Furtherirore, for economic amortization, an innovation should have a subse- 
quent erplc/.T-jnt of another seven to ten years before becoming obsolete or being superseded 
by soiree further innovation. Thu^^ the most significant time frame under cor^sideration in 
this study, ?s will becor.e more apparent in the following sections of the report, is a peri- 
od spanning from fifteen to. tv/enty years in the future. 

In addition to this overview, the report of the Texas Educational Telecommunications Study 
includes: ^ , 

(1) . A discussion of the crii:i£a^l factors which would have to be taken into cons-ider- 
• ation in conceptualizing or plaTnfrkiofor a statewide educational telecommunica- 
tions system, and a delineation of tK^-^&ftec i f i c criteria derived from considera- 
tion of these factors; • ' 

(2) ^ survey of the perceived needs for educational teTetciRmia^ throughout 
the state; 

(3) An examination of existing telecommunications techniques and capabilities In 
Texas, together with an exploration of their utilization; 

* (4) A review of the current status of teleconmunlcations systerfis, existing or planned, 
in other states; , ^ 
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~ (5) 'A study of available software which can be adapted to existing technology, plus 

a projection of the future of educational softv/are and a discussion of potential ^ 
compatib*ilities; 

(6) An an^jlysis of ongoing trends in both technology and education, and an array of 
, forecasts for the future, not necessarily based on these 'trends; 

(7) An exploration of alternative methodologies for meeting these needs, based on 
existing or forthcoming technology and software, and projections for the future;'- 

(8) Findings as to the diff^-ent expectations concerning these alternatives and con- 
clus'ions based on their respective merits, including discussion of possible owner- 
ship, policy, and control structures; 

(9-) Recommendations for broad future actions, based-on the findings and conclusions. 

Given the findings, conclusions, and reco[i:nendations of this report, the Texas Education * 
Agency should be able to determine the telecommunications requirements for the Technology 
and Dissemination Program, and to begin to ma^e plans for meeting these requirements. 
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PRECIS 

With the objectives and purposes of this study set, and the parameters laid 
out in the scope, it is next necessary to establish standards, or criteria. 
This chapter identifies the various elements and factors that shou d be con- 
sidered, and suggests a criterion for each one. These cnter^ra will be uscu 
later in the study for'purposes of assessment. 

The opening discussion covers many facets of the use -of criteria. The factors 
and ?Hteria are divided into six main areas: /abstract (study criteria) , tech- 
nological, political, organizational, strategic, and financial. Efich crittr- 
Ion also falls into one or two of three separate categories: those us6d to 
guide the study, those used in conducting assessments, and those which may be 
used in later phases of work. / 

Following this discussion, for ready access, is a listing of all the criteria, 
without further discussion. There are 25 criteria, listed according to the 
six groups previously mentioned and not in any order of importance. 

Next, under the heading "Factors the same considerations are presented. with 
a full discussion of each one followed by the criterion derived from it T^e 
chapter closes with a transition leading into the next portion of the study. 

It should be noted that 11 of the criteria in this chapter are not fProPI-i- 
ate for later use i^ the study.^the 14 which are used are identified ia Chapter 
>IX Further, although the criteria are not weighted here in terms of impor- 
tance, they are fiven such weightings in Chapter IX. which process is also ■ 
explained here. ■ 

Chapter contents are; 

Concepts 
Criteria 
Factors 
Transition 
■ Bfblldgraphy 



III-l 
■III-2 
III-4 
III-13 
III-13 
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III- . ■•■ 
•; , FAf TORS mi criteria • ' ' • ■ , 

CONCEPTS 

This section cxf^me report sets out to provide a synthesis of all the. thinking and ration- 
ale used in this Itudy, which process has enabled us to state certain conclusions and make 
certain necQjran^ndations, but it is by no means an exhaustive accounting of such thinking. 
Ho one-docum^t Qould adequately cover all the ramifications of the research.and analy- 
sis, that have^rotight us to this present point. However, an understanding of the funda- 
mental thought processes involved is essential to any appreciation and/or acceptance of ^ 
the conclusions presented later. in the report. To this end, we offer brie'f synopses of 
Ithe various factors wWch have i)eei], taken into account in the gradual developn^ent of our 
conclusions and recO^endations. These factors are "not discrete or mutually exclusive ' 
Considerations; in fact, they overlap and impinge upon one another to a degree t.hat makes 
it difficult tp consider them as separate entitiesv although we must ne<:essarily ciescrib^ 
/*tfjem as such here. ^ ' - , ' ? ' * 

r * ^ ' ' . . v>tr 

Inveighing the various factors and ex;amining their respective impact^ on potentia"solii- 

^ tions or solutiorv strategies, we have thought largely iir^terms of th^ constr:a>nts that 
would necessarily be imposi^d on any ^conceivable $olution. Some of these constraints, such 
as time'and'costs, are implicit with-in thie discuss^ion of specif tO'>factors; others compel- 
linj particular* kinds of th^''nKing or activities, ^such ^\ the plethora'iof extremely smalF 
school districts iiJ^ the stated of Texas,, are a consideration ^jnderlying and interacting 
with all the factors. ^All of them have weighed ^eavily in our decS si on-making, ^fo^-^ny 
one o.f them could negate the success of almost any solution strategy, ^ere^^^ui table allow- ' 
ances no't made. ^ ) ^ 

In compiling this discul^sion of th^e factors affecting ^our final recommendations, we have 
grouped the factbrs into rather general c^itegories to emphasize the broad <iutli)nes of the 
underlying thought.'' Each factor is given a brief rfarrative discussion, and each is di- 
rected toward the formuUtion of a specific criterion for the development of any solu- ^ 

tibn strategy. d i ' 

* ^ o " 

► Any solution under consideration must necessarily be a compromise^ no one^^olutlon is per- 
fect. How, then, do we weight the \?arious criteria, and what is their relative importance? 
This subject constitutes a study in itself, and the criteria will rearrafige themselves as 
seen througji the eyes of each district. The most reasonabl^^approach , then, was to exarn- _ 

ine each criterion as it fit into one of two categories. 

♦ ' ^ 

Some criteria are mandatory, or virtually so; others are optional, and ftie recommendations 
of this report are those^hich, in our opinion, me&t the majority of the most significant 
criteria most fully. 

The criteria, like the factors^are^here divided Ifito six general groups: abstract, tech- 
' noloqlcal, political, organizational, $trategic, and financ>al; th'6y are not placed in any 
■'otaer of- priority until later in the i|cport. Most of the criteria in the last four groups 
arc weighted farther on i/i the report, ne.cessafily somewhat subjectively, antl used on the 
matrices In Chapter IX,o"Alternative Solutions," by means of which tt)e merits of the vari- 
ous technologies are ultimately assessed. We found that the criteria fal.l into three 
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categories: (1) those used to guide this study;^(2) those used to make findings and re- 
conwendations; and (3) those which should be applied after this study, if implementation 
of its reconmendations occurs. (A few criteria fall into both category (2) and category 
(3)J However; all these criteria are kept under consideration throughout the stiidy, and 
all play some part in the final determination of optimal solution strategies. Although 
this runs contrary to the logical order of development, we have cited the criteria first 
'forxthe sake of convenience; this listing is then followed by a fuller discussion of .the 
thinJMng involved^in the establishment of each criterion. 



CRITERIA 

Recqmnendations and suggested solution strategies resulting from this study: 
Abstract 

(a) Should result logically from the systematic analysis of the problem of delineating 
statewide needsfor educational technology and telecommCinications. 

(b) Should suggest definitive steps toward, meeting specific educational needs identified 
by the Texas educational cofnmunity through written or verbal input to the study, as 
well as by educators -oationwide. ^ 

(c) Should be related to Texas' educational goals and should include a de|cription 
of the kinds of specific 'instructional objectives that will need to be determined 
bef-ore further innovative technology is introduced into Texas classrooms; no further 

* ' planning or work effort should be undertaken without provision for the development 
of such objectives. 

(d) Should be made on the basis of the latest research and best knov/ledge currently 
available, should- be 'sufficiently flexible to permit adaptation as new educational ^ 
discoveries are made, an* should provide for tailoring dffferent mixtures to dif- 
ferent situations. 

Technological 

(la) Shou^(i^ include some consideration of how this technology can best be coordinated and 
integrated with existing or planned technological methods, both at the local >evel 
. and. thiroughout the Instructional Resources System. ^ ' 

(lb) Should take into Account the experience and the opinions of previous and present 

users concerning the technologies under study, and should be based on an anaiysis^ot 
varying combinations and cpnjunctions .of these technologies. ^ 

(Ic) Should ultimately be cost-effective in terms of new eqi^ipm^t required vs. eijucational 
benefits derived. 

(Id) Should include a comprehensive consideration of software appropriate to th^r imple- 
fhentationi 

(le) Should Iticlude suggestions for the development of a comprehensive techrlological main-^ 
tenance system, and^ftor the operation of such a system. 



(If) Should include^ suggestions' for minimizing the effects of gradual obsolescence both 
of Individual components and of the entire system. 

(Iq) Should include suggestions for pre-service and in-service training in conceptualizing^ 
planning, using, and maximizing the new technologies, and for an overall system for 
carrying out this training. 
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(Ih) Should make adequate provision for individualization of instruction, while pro 
viding interaction -and permitting group discussion where appropriate. 



Political • , . ' ^ 

(2a) Should show sensitivity to the objectives and the capabilities of various political 

entities in the state, such as vendors' lobbies or ^teachers** groups, so that any 

ultimate irnpTetnentation may.be politically feasible. 

(2b) Should include suggestions regarding the ultimate authority on curriculum and 
scheduling control, and this authority should be determined in the course of any 
subsequent planning effort. Solutions should include consideration of scheduling 
and timing, related to each student". 

(2c) Should include provision for evaluation of the effectiveness of the new technology, 
and some comprehensive suggestions should be made for establishing and maintaining 
communications throughout tfie whole process of introducing technological innovations 
into the Texas public schools. 

Organizational 

(3a) Should include considerations of existing facilities and compatibility, and sqgges- 
tions for coordination of operation with other present or potential users of the tech- 
nologies in question, where appropriate. 

(3b) IShould include suggestions for a comprehensive organizational and administrative capa- 
bility to implement tne ^se of new technology in the Texas public schools. 

Strategic . ' 

(4a) Should include suggestions for initiating planning activities, together with cormients 
concerning the various functions to be planned. Such planning should include all^ 
possible aspects of inducing change. 

(4b) Should include some provision for dissemination of information on all elements of, the 
new program of educational technology. 

(4c) Should include some suggestions for presenting them in a, positive way that will be 
both encouraging and stirojlating to those who must implement them in the schools; ^ ^ 
^ final selection of strategies should involve input from', and participation by, their ^ 
eventual users. * ^ * 

Financial 

(5a) Should include an estimate, both financial and spatial, of supply requirements associ- 
ated V/ith them. 

(5b) Should include a consideration of the tj^pes and numbers of suppbrt personnel that are 
likely to be needed, as well as suggestions for the employment, training, and utili- 
zation of these persons, and for their integration into the existing educational struc 
ture. - . 

(5c) Should include careful cost estimates, along with suggestions for sources and methods 
of funding to meet these costs. 

(5d) Should be shown, throogh cost-benefit analysis, to be both educationally sound and 
" economically viable, and to be preferable to other strategies in those situations for 
which tSey are intended. 
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(5e) Should be developed on, the basis of careful consideration of the time and trouble 
the technologies nay ultimately cost schools to implement, and should include sub- 
sidiary reconjnendatiorre on how to lessen or neutralize these costs as much as possi- 
ble. 



FACTORS 

Abstract 



(n) Systematic Analysis of the Problen . In determining the kinds of factors which must 
b' considered in the study, conceptualization, or planning of educational technoloc / and 
tek-comniinications, without a doubt the irost logical and inclusive methodology is ine 
use of the "systems approach. " Initially, it is essential to understand the implications 
of this method. We may define system here as "...a confluence of interacting elements 
that carry out a pre-determined function, cooperatively, and in such ?. ., ay that tne rela- 
tionships of the elements to each'other and to the whole are clear." (Higginson, Swanson, 
and Love 1969) Systems may be either closed or open; an open system is one wnicn can 
only exist through continuing coimunication with, and reception of feedback ^'rom, its en-^ 
vironinent. The Texas educational system is such a system, dedicated to the facilitation 
of learning through the provision, as appropriate, of particular kvnds of materials, 
teaching strategies, and technology. * ^ 
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in this study, we have not only examined the teaching/learning system of the state 
of Texas, but also have used an overall systerr.s approach to pursue our investigatic... - 
sically. such an approach entails determining needs; identifying some of these needs as 
priorities; establishing goals on the basis of the priorities; defining specific objec- 
tives whose respective attainment will eventually result in reaching the- goa s;, identitying 
Se various constraints which may work against the attainment of the objectives generatrng 
alteroative solutions for their attainnent; selecting the most promising alternatives for 
implementatiQn; implementing these alternatives; evaluating the extent to which the objec- 
tives have been reached; and revising implementation activities on the basis of evaluative 
feedback. 

In taking this kind of approach, it is necessary to take into ^""""t ^JJ^f^f^^''^. 
of a given syste.n, as well as their various interrelationships. Any action .taken to af- 
fect one specific element usually turns out to affect others as well, or to alter the 
nature of the relationships between them. Similarly, an action taken in o"^ area may 
clearly and obviously demand a series of concurrent or consecutive actions through the 
system in order to keep it functioning smoothly ana effectively. Thus, all the persons 
who vAJuld be involved .in the implementation of nev/ educational technology--stuaents , 
feache? . aSm strators, parents, technicians, and others-would have to be considered 
in terms of their initial and. continuing needs for orientation, training, and Preparation, 
hardware and software iould have to be examined in terms, of instructional effectiveness 
and cSt-benefit. Equipment needs, possible linkage configurations, and maintenance 
^SouiSmenrs would all have to be studied. Provisions for dissemination of information 
r e i ; vaSons Z their functioning would have to be made^ ".r^J/SS"^ 
expedite cornnuni cations between educators andensure a continuing flow °^_f^^JJ;f 
those persons who will have to make key, decisions on -various functions. Clearcut objec 
tiSes would have to be established, along with procedures for evaluation of their attain- 
ment Even though all these activities must occur in proper sequence during mplemen- 
< m on, thSy must be considered simultaneously during analysis and their-impacts ri 
impingements on each other.examined or extrapolated. Just as these, and ff^r consider 
iJiis would have to be undertaken sim,ultaneously in planning for and Installing nno 
vatlve technology to rr^et educational needs throughout Texas , so m,ust they be treated 
simuUaneously in determining the need? for, or feasibility of, any systematic applica- 
tion of this technology All factors discussed in this section, therefore, must be 
• Jiele^ as inexrr;jab??';elated or interrelated, and as contributory to the functioning 
of a total, vital, and open system. 
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CRlTERiOfl: Recornnendations and suggested solution strategies resulting froi^ this study 
s^hould result logically from the systenatic analysis of the prpblem of delineating state- 
wide ne^drfor educational technology and telecocaiiunications. 

(b) Meeting of iNeeds - It is essential to keep in mind tha-t the entire Texeft Educational 
TelecoTTtnunicdtions Study is WsTcally a context analysis, or needs assessment. Education- 
al needSj assessment, according to one souri/e, entails formal attempts to determine 
wh^t should be done and learned in schools. Neecjs assessment procedures are keyed to the 
concept that relevancy of education irust be a consensus of all parties concerned. and de- 
tennined by a forti.al procedure, ^.iiich precedes educational planning, design, arid implemen- 
tation." (Sandir.ann and Casey, 1971) Further, needs assessrrent is the first step in a^ 
systems approach to any probjen, and as such, this study constitutes a vital prerequisite 
to any planning or irplementation activities which m^y subsequently take place in educa- 
tional telecon:iiJuni cations. Thus, it should be emphasized that the study has sought to 
determine, without preconception or, bias, what educators in Texas perceive as basic re- 
quirements for inproven^ent of the teaching/learning process and what sociologists, nation- 
wide, see as broad educational needs, and only then to look at available technologies to 
see which iray best n.eet these needs. Solutions should be tailored to real problems, and 
not be end^ in themselves for v/hich problems must be located or n'nvented. 

CRITERION. Recoh. lendations arid suggested. solution strategies resulting from this study 
should Suggest definitive steps toward meeting specific educational needs identified by 
the Texas educational corounity through written or verbal input to the study, as v/ell as 
by educators nationwide. 

(c) Developr^nt of Goals and Objectives . Some overall goals have been established for edu- 
cation in Texas, and it nust be assurr.ed that each district has already developed policies, pro 
cedurcs, and programs toward these ends. However, introduction of innovative technologyvin^to 
the Texas educational system requires not only an understanding of what this technology is po- 
tentially capable of doing, bfut also a delineation of the specific objectives ifcan rea- 
sonably^ be expected to accoinplish. Anticipated improvements in learning are, for the most 
partr measurable in behavioral terms, and should be set forth accordingly. Defermination 

of educational objectives with this degree of specificity will require the agreement of 
both the pol icy-maKers within the educational system, who will issue these objectives, 
and the school personnel who will actually v/ork toward their attainr:ent in the classroom. 
To this end, a series~~0f conferences on instructional objectives should be held prior to 
or concurrent with the .initiation of any planning effort that m,ay follow the study. 

CRITERION: RecOfr.r^ndations and suggested solution strategies resulting from this study 
should- be related to Texas' educational goals and should include a description of the 
kinds of specific instructio^l objectives that will need to be determined before fur- y 
ther innovative technology isl introduced into Texas classrooms; no further planning or i 
work effort should be undertak'en without provision for the development of such objectives. 

(d) Broad Research Base .* To meet any given educational need, therp will Jbe a variety of 
alternative solutions. Some of these solutions may involve telecommunications tSftnology, 
while others r.ay not, and the^telecommuntcations solutions themselves will differ widely 
in both cost and impact. j The^educational field in general lacks sufficient hard data on 
the cost-effectiveness of various instructional technologies and techniques, and telecom- 
munications use in particular is new and cofupa/atively undocumented. Continuing study 
must be made of the effectiveness of various media, and media combinations, in differing 
educational situations (e.g., large group, smiill group, individual) , presenting different^ 

'kinds of content {e.g., subject areas, enrichment vs. fundamentals), and presented to dif- 
ferent audience^ (e.g., learners from various socio-economic, cultural^ ethnic, and lin- 
guistic backgrounds). Research should also continue on the potential of these media for 
providing creative and unusuaT presentations, on their respective flexibility within^the 
present or projected learning environment, and on the strength of their appeal to the 
learner, so that more and more informed choices can be made whenever it is necessary for 
a teacherj/a school, a district, or a state agency to select educational solution strategies. 
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It rnust also be borne in '^ind that no one solution strategy can provide a final answer; that* 
in most cases a corbmaticn of se*'cral strategies will be rrost* desirable; and that this com- 
bination v;ill vary, proiai^ly trerendously , frofn situation to situation. 

CRITERION: Reccrrendations and suggested solution strategies restiltinq from this study 
should be rade on tne cwsis of the latest research and best kno^;ledge currentl;^ available, 
should be. sufficiertly flexible to perrit adaptation as nev/ educational discoveries are 
made, andlshould provide for tailoring different mixtures to different situations. 

Technological 

(la) Integration of Tec^^oloay . If innovative technology is to be introduced into the Jexas 
public sctiOols ard cocrjirated ^;Hn existing technology, a thorough knowledge of what pre- 
sently exists is esscriial. For exaT^ple, according to the latest information available 
from the Texas Education /gency, only about 10 percent of 'Texas school districts have 
closed circuit TV syst3rs. Lack of such a system would obviously linit the kinds soft- 
ware a district cojld use, as would t^e lack of various other kinds of receptors. Further- 
more, if the use of sue- tecnnolc^y is ccrsidered on a state^nde or regional basis, other 
kinds 0^ considerations will also be critical. Current and projectec use of the 2SQ0-269O 
MHz band r^jst be consicared and ccord^nated w:th other teleco^rr^jnications activities; spe- 
cific rcquire"'cnts for ejdditic^al coverage, to pro/ide adeauate sigiial strength to areas 
of populatiOfi ccpceniration, rjst be deier-^ined; ana ODti^^-L^ti available channels for state- 
v/ide use ^.ould ^ave*to L^e ascertauxd , along with any necessity for activating new channels 
and the tiro aro costs recjired. Ulti-^atcly, it right be desirable to consider developing 
one netv.'ork to cover tne entire state, a«d, in^^thai case, specific configuration of the 
network (closed-lcop or spoke systcn, ir.dividual campuses to be involved, etc.) would have 
to be determined,,. 

CRITERION: Reco^-iendaticns and suggested solution strategies resulting from this study 
should include sore consideration of nc.-^ this tecnnology can best be coordinated and inte- 
grated with ex4stin'j or olanned tecnnological rretnods, both at the local level and through- 
out the Instructional Resources System. 
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(lb) Overall Coo'^dirati cn. So"-e comprehensive telecor^nications systerr.s are already em- 
ployed in otner states d regions, totn in education- and in otner fields. In deternining 
the most fe^sib'e actions for Texas to take with regard to telecorrunications technology 
and the public schools, it is necessary to exanine these existing networks, to study the 
factors that went into their develo:-' ent, and to judge their corparative success or via- 
bility at this point in tire. To tnis end, the Texas Educational Teleccr.runications Study 
has requested frc-n other, states inforration on the status of existing or planned telecom- 
munications systems, has done extensive research on sucn systens,,and has undertaken 
visits to the sites of ongoing efforts in telecc^-nications , sucji as the Association 
for Educational Cornunications and Technology, the Ijational Association of Educational 
Broadcasters, the Joint Corriittee on Electronic Telecorr[j 
Rocky Mountain States, tne Stanford Research Institute, 
berg School^ of Ccrrunicaticns at U.C.L.A., and others. 



jnications, the Federation of ^ 
the RAND jCorporation, the Annen- 
rhe inforjmation thus gleaned 



from the ^^aried experience of others with similar interests' and Objectives is not only 



valuajjle but essential to decision rakers in determining 
technology in public education in Texas. 



CRITERION: RecccTiendaticns and suggested solution stratlsg 
should take into account the experience and tne opinions 
ccJ7n:firning the technologies under study, and should be bajsed 
blnd^ions and conjunctions of these technologies. 



the utility of telecomnunications 



ies resulting from this study 
of prevfious and present users 
on analysis of varying com-* 



« 

(Ic) Cost-Effectiveness of New Tec^^clcc y. New educational technology frequently requires 
the use of extensive and costly equip-^ent, and this fact must be taken into consideration 
in any statewide planning effort for instructional resources. Some media, such as instruc- 
tional radio or even video cassette systems, may be no great trouble or expense to install 
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in schoolsrt^ut the initiation of satellite broadcasting, for example, would be a tre- 
mendously expensive and involved process in terns of providing eauipment and facilities. 
Therefore, in establishing the cost-effectiveness of a given technology and feasibility 
of implerr^nting it in Texas schools within 'the next few years, the hardware associated 
with each type of technology rnjst be determined and studied in some detail. 

CRITER10?<: Recommendations, and suggested solution strategies resulting from this study 
should ultimately be cost-effective in terms of new equipment required vs. educational 
benefits derived. 

(Id) Availability of Software . Any widespread use of educational technology in the pub- 
lic schools of Texas will po^e an enornx)us requirement for software (the various content- 
carrying materials used with technological instruments, such as filmstrips, video tapes, 
and computer lesson^); otherwise, expensive hardware might lie idle or under-used. Sor^ 
good software for prinary and secondary education is .nov/ available, but ray be difficult 
or costly to obtain, end the problems pre.sented by copyright regulations may be consider- 
able. There are also areas, such as ccmputer-assistea instruction, where there is a 
dcart-h of software. Whether software is purchased from corr^ercial firms, obtained via 
local stations or orcanizations , or generated within the schools themselves, it rust be 
carefully exa'^lned and evaluated to en:>ure that it is coT^patible with broad instructional 
objectives and with tne airs of tHe particular course of study into which it will be in- 
tegrated Additionally, given the rapid pace of social change, software of all kinds 
obsolesces quite rapidly--usually^in thre^ to five years. Thus, reglacefnent costs must 
be considered. 

CRITERION: RecoVrendations and suggested solution strategies resulting from this study 
should include a cor.tprehensi ve consideration of software appropriate to their inplemen- 
tation. 

(le) Feasibility of Kairitenance . The use of increasingly sophisticated educational 
technology bnQa&\;-.*Uh it ir.cr^a singly con^plex problems of maintenance, and statevnde 
use of such tec^dlogy in Texas schools would necessitate ^'cori^plete raintenance pro- 
gram, which could \e botn costly and tirr^-consuming in the planning and irplen^entation. 
Hinor maintenance thsks might be c^ried out by teachers, .which would necessitate a cer- 
tain arx)unt of advance* training in equio-ent use and repaid. Slightly more corrplicated 
ta<^ks could be handled 6^ gwipg sofre perscit'Nin the ^chirfdl district major responsibil- 
ity for overseeinq the n^w technology, but aflwerall maintena/ice program would also be 
likely to include procuriV.g test anji rainter.ane^. fquipn^jnt; conducting regular tests 
of the technology system to rnake^re everything is functioning optimally; and sched- 
uling periodic raintenance for equipment and^ facilities throughout the state. It might 
also include erpioyr^ent of a statewide r-dintenance super\y^sor, with subordi/iate 
* maintenance workers responaing to this persofe in a techmcai ^aj)aci ty. Spare parts and 
^ components would have to t?e stocked in sufficieRt quantity, considering common and 
specialized aspects; low and high cost coirpor^ents; and components with a predictable 
life span, together with those subject to sudden and catastrophic failure. All these 
considerations should be included in the devt^lopment of a comprehensive technological 
maintenance system, which would become erperational if and when any large •am<njnt of in- 
novative technology were introduced intOrthe schools. 

CRITERION: Recomnendations and suggested; solution strategies resulting from this study 
should include suggestions for the development of a comprehensive technological mainte- 
nance system, and for the operatibn of su^h a system* 

(If) Avoidanc e of Obsolescence . W^'ntroducing any major new system on a widespread 
basis, a major factor to consider is that of its eventual obsolescence. In some cases, 
the entire system tray be suDDlanted. by an innovation whose effectiveness and/or effici- 
ency have becoir^ significantly greater. More often, particular components of tne sys- 
tem-hardware, software, training activities, or whatever-will wear out or become . 
outdated. Lest the former situation occur, it is well not to plan a systejn so radical, 
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so complicated, or so inflexible that it cannot interact in a variety of modes with those 
existing syster^is which it supplants or joins, as well as . with those which may cone aftef 
it. In the latter instance, advance planning must take into account the eventual need 
for repldcejrent of various components, and provisions must be made for caVrying this out 
with mininal interruption of systen functioning. 

CRITERIQfi: RecorinA^ndations and suggested solution strategies resulting from this study 
should include sugsestions for mini.T.izing the effects of gradual obsolescence both of in- 
dividual components csna of the entire system, 

(Ig) Training to Use the Technolog y, Training for both teachers and administrators in 
the use of new tecnnology is essential if this technology is to be successfully imple- 
mented in the Texas public schools. At present, there is not enough relevant pre-service 
and in-service training for school personnel Jn the instructional application of technolo- 
gy, and there are not enough utilization special ists* to assist local schools on a state- 
wide basis. Extensive use of innovative technology vs-ftuld necessitate a r^ssive training 
effort, including oVeperation (textbook, assign-^enrs , reference readings, lists of new 
terms, etc.), viewing of the technology, and folla.v-up (discussion, evaluation, surrnary), 
and this- prograr would have to be designed, refined, and i'-ple-^nted prior ^o'^and during 
the introduction of the mrovations. Recuir^j&nt^ for In-service training v/oulo also 
have to be delineated, and a cororehensive program set up and nonitored continuously by 
the authority ulf'-ately responsible for use of the technology. Mucn of the overall 
training effort s.^^ould be carried out by rreans of this sane technology, so that its char- 
acteristics and potential utility are manifest to future users. 

CRITERION: Recorr^ndations and suggested solution strategies resulting from this study 
should include suggestions for prc-service and in-service training 1r conceptualizing, 
planning, using, a^d raxinizir.g the new technologies, and for an overall system for car- 
rying out this training. 

(Ih) Allowance for Individualization . Individualization of instruction, with its recog- 
nition that all learners do not learn at the sarre speed nor in the sane way, is being 
viewed as an increasingly desirable irorover'^nt within the structure of puolic education. 
Advanced technology nas areat potential for furtnermg thp devolcprent 6f individualized 
Instruction; for cxa-pier corputer-ranaged diagnosis and co-puter-assisted instruction 
can allo-rf a stucierl to work on specific proble- ar.eas at his/her own best rate of absorp- 
tion and corprenension.- HO'<%'ever, tecnnology used indiscrir^inately can also mitigate 
against individualization, as when thirty students watch the same classroom television 
program witfi no re-^edial explanation to tnose for whom tne lesson is too corplicated 
and no supplerental stipulation to those for whom it is too si.-^ple and boring. Further- 
more, some learners ray tend to viev/ co-^outers or television receivers as depersonalizing 
because of the lack of huran cdntact affprd^d. Care must be taken, in the application 
of innovative educational tecnnology, to ensure that both materials and instructional 
methodology can be tailored to the needs of the individual learner, and provided in the 
kinds>of combinations and balances that he/she will find mst personally satisfactory 
and conducive to learning. 

CRITERION: Recormendations and suggested solution strategies resulting from this study 
should make adequate provision for individualization of instruction, while providing 
Interaction and permitting group discussion where appropriate. 

'Political 

(2a) Overall Political Feasibility . Throughout the country and within each individual 
state, the introduction of any kind of innovation will necessarily be affected both by 
the overall political cl irate at tne tire and by the objectives and the activities of a 
' number of interest groups. In education the interest of the current presidential ad- 
ministration' in funding national educational programs, and the level of such funding, 
must be considered, as must the arrount of money that the state is able and willing to 
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spend on education. .Specific technologies must be examined in terms of the power that 
their propopents are able to wield; for exanple, the alnost absolute authority^o/ the . 
Bell Company in matters of telephony is certainl>' a force to be considered, ancf;'so is 
the authority of sone of the larger publishing tojnpanies when the question of textbook • 
adoption cor.es up. V^ith regard to radio and television, sprawling cable conglcgierates 
or powerful local interests'nay hold virtuaV'ironopolies in 5or.e areas. The nevfUtility 
CoGEuission of Texas, v;ith policies as yet not delineated, nust be considered, /finally, 
the political interests and strengths of the potential ,tisers themselves must be consid- 
ered. -Tpacher resistance to a given technology can completely negate its po^sple ef- 
fectiveness both within the classroojn on a day-to-day basis and on a broader s0aVe 
throughout the state, and user needs, preferences,- and psychology should be c^^fully 
considered before atter,pting to introduce any innovation. .V * , 

CRITERION: Recorr^endations and suggested soluticm strategies resulting from.this study 
should show sensitivity to the objectives and tht^ cdfjabiliUfs of various political en- 
tities in the state> such as vendors* lobbies teachers* groups, so that anv.. ultimate 
implementation may be politically feasible. 

(pb) Provision for Curr-^cului^ Control , The overall question of curriculum control is 
a significant or*e m corsiueripg tre introduction of innovative educational iiechnology 
Into an existing curr^culun. Decisions rust be made regarding the authority -to deter- 
mine what techroloay will and will not be used in tne^ ptibl-K schools of the st^te, to 
decide upon the nature and scope of the substantive coryrfent Vnich will be pre^nted via 
this technology, ard to oversee its use on a ccoiinuing^basFs. , Responsibilitjc^-for sche- 
duling this use rust also be determined; for ex^Dle, yMo decides when a i^articular tele- . 
vision pr09ranwill be broadcast into tne classroo^s^^'and on^vfhat basis? Teachers m.ay 
find it difficult to organize other necessary cUs^' atti\fities around a fixec^ticie broad- 
cast, or to arrange a syllabus so that a particular- p^'-^gram can be viewed at:'the time 
when it is rost rele/ant to course content. Hanat:ing problems and quest^onsf^f this 
nature will be difficult and ti^e-ccnsu^iing; possi-t^f ,^1 t^rnatives should be Explored, 
and responsibilUy for the tasks deterr.ined prior to introducing the tectoology, in or- 
der to expedite solution or resolution. \ ^ " ^ ^ 

CRITERION: Reconnendations and suggested solution strategies resulting fron thi5 study 
should include suggestions regarding tne ultimate autnority on curriculum and scheduling 
control, and this autnority should be determined in the course of any subsequent plani^ing 
sffo^ Solutions should include consideration of scheduling and timing, related to each 
stu^^ . 

(2c) Provision for Evaluation ar>d Communication , Introduction 'of new technology into a 
state school systen is^^ot a sirple process, and requires continuing assessment, evaluation,, 
and re-evaluation in order to be 'successful: T^ this end, it will be necessary to devise 
a system for evaluation of the -effectiveness of new hardware, software, and fxrocedure^ 
employed by school personnel in their use. Such evaluation will be complex, and must\^e 
carefully planned before the technology is ever introduced into the schools, so that asseis*- 
ment can' begin simultaneously with use, end so that pre-existing conditions can be noted 
as baseline data. Provisions must also be made for continuing communication betweea the 
school personnel u%ing the innovations and the authorities involved in their introduction, 
so that any proolems can t^e quickly ascertained and efforts made to resolve them as rapid- 
ly as possible. Many revisions will undoubtedly be necessary in developing a smoothly \ 
functioning system of sophisticated educational technology, and some solution strategies 
may prove completely ineffective in particular situations and have to be abandoned alto- 
gether. * * ' 

CRITERiaN; Recorrrnendations and suggested solution strategies resulting fron^this study 
should include provision for evaluation of the effectiveness of the new technology, and 
some comprehensive suggestions snould be made for establishirrg and maintaini^ig communica- 
tions throughout the whole process of introducing technological Innovations pnto the Texas 
public schools* ' £ 
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(3a) Overall Coordlration . Initiating any r^jor effort in the introduction of innova- 
tive educatioPdl tec^^o'.o;y into Texas schools ^vould require extensive and conplete coor- 
dination of the con.ponent activities, both v/ith one another and with ongoing activities 
involving sinllar tec^nolocy thrcughojt the state. Potential participants in a complete 
system of telecc^r^nications tecfhnolccy, incliiding non-educational users, should oe iden-. 
tified, and efforts race to establisn cc^ jmcatior.s between then if none presently exist. 
Relationshif s betv.een the Texas schools end other possible user org^inizations should be 
developed o^^ stren^t^.ened , for statevnoe utilization of new tecnnologies will be nuch nore 
econanically feasiDle if tnere are a larger nurber of agencies and organizations involved. 
In undertaking this coorJmation effort, special attention should be :iven to present and 
optini6'l avai.1 ability of television charr-els, a^dio resources, and cable space, to the com- 
patibility of existing ttcrroloc^cal resources, and to tne cor^ercial stations and state 
microwave tQ.'c-rs v;chTcn -ic^t be suitable u^r/, and a-^enable to, additional use and sharing 
of space and personrel. Attention should aVso be given to deterrining the authority, re- 
sponsibility, pricrmes, anti r^c^ts of potential users of a coordinated systcn with re- 
gard to both its functions and its tan^^bl^ cc^ponerts. Further, if such a cc^ple'. sys- 
te?n were to Le develc^ed, it v.ojld rcQ^ir^^ rechanis^s whicn would ensure its continuing 
responsiveness to all t^e reeds of its various users, anc tnus its continuing durability 

CRiTE?^IO^^: Pocc"^'^3'*.d5ticrs and Suggested solution strategies resulting fron" this study 
should "include coisideratior.s of existing facilities and compatibility, and .suggestions 
for coordination o"'' operation with ot^er present or potential users of tne tecnnolqgies 
in question, where appropriate. ^ 



(3b) Ad'^mist' at-fve C-:spabil1t y, Any extensive use of innovative technology in the state's 
public sc^'cols r.ill re:;jire specific gu^^elines for ad.Tinistraticn. A central autnority 
to nan^'^o t'^<? us^ 0^ th^< x^f^^'^o'^o^v r-;*/ re renuir^'i ^nd t^e relationship between tnis 
authority and the user sc/ools r^uSt oe clearly defined in ter-^s of ^u*^el ires for request- 
ing progrars a^d ratenals, provision of recessary technical inforration, etc. Ov^erall 

responsioil 1 ty for toc^-^-ical proPle-s r-jst also be allocated, so tnat tnese problems can 
be attended to rapidly and ef'^^ciC'^tly as trey arise.* within districts, present respon- 
sibility for telecc^jnications a^.d otrer scpnisticated tecnroTogy rust be determined, as 
must the effect! ve'^ess o*' tnis parti^cu'^i'* allocation, so tnat cnanges can te rade if neces- 
sary. Care sncjld be ta^^en to see tnat existing ad-nnistrative structures, suc*i as tnose 
of Library Learning Pesource Centers, are used to best ad/antage, with new configurations 
or new responsibilities adaeo as appropriate. 

CRITERION: Peco^^ndaticns and suggested solution strategies resulting fron this study 
should include suggestions for a cc prenensi ve organizational and administrative capability 
to irr.plerent the use of new technology in tne Texas public schools,* 

Strategic 

(4a) Plannirc and C'^a^'^ce . Extensive and intensive planning nust precede the use of any 
new educational tecnrolpgy m the pjblic schools of Texas, Such oUr' :ng rjst enccnpass 
funding of new progra'^s; recruit'-^nt o^ aaditicnal personnel as necessary; orientation 
and training of tnese persons and of persons already working in tne state scnool systeri; 
purchase and installat:or of ecuip'^ent; purchase o" needed supplies; purchase and/or de- 
velopnent of appropriate software; provision of suitable facilities wnere none presently 
exist; raintenarce c^ equipment arc facilities; scredulmg of new progrars and coordination 
of these p'^ogra'^s witn existing school activities; ad-^imstration of new tecnrolcgical sys- 
tems; facilitation of tne use of new technologies, raterials, and progrars and promotion 
of their acceptance; evaluation of the ef fecti /eness of these various- innovations; and any 
other considerations connected with tneir introduction ancj irpi e-nentaticn on a broad scale. 
It cannot be Cfpnasizcd too strongly tnat tr^ese plarning efforts rust be initiated as soon 
as solution strategies have oeen selected or determined. And it nust be eniphasized also 
that careful and specific plans for copmg with resistance to change are probably the nost 
important facet of such planning. 
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CRITERION: Reconmendations and suggested solution strategies resulting from this study 
should include suggestions for initiating planning activities, together with consents 
concerning the various functions to be planned. Such planning should include all* possi- 
ble aspects of inducing change. 

{4b) Dissenination Provisions . Widespread use of innovative educational technology in 
the Texas pjblic scnooU will require an equally widespread dissemination effort to en- 
sure that conrjnities 'as a whole are fully cognizant of, and ar^nable to, the nl^s-^Thtls 
of activities going on in their schools. Jf this effort is not undertaken, comnunity 
resistance to that w'.ich is unkna./n and ootentially threatening may well undennine the 
success of the entire technological prcorar. In preparing dissemination materials, it 
is advisable to use so^^ of the sa^ie technologies tnat are being publicized, 'so that 
viev/ers or recipients of the publicity r.aterials can understand and appreciate the na^ 
ture and the benefits of these technologies. This approach will also allow those dis- 
seminating the inforration to display me various technologies to their best advantage, 
as they are r^ant to be used in appropriate <^nd nurlurant situations. The rragnitude of 
this disse.' ination effort, which should be nounted v/ell in advance'of the tir:^ deter- 
lained for introduction of the new technology into^ the schools, will be considerable, 
end its cost both in dollars and in tire required for planning should not be underesti- 
mated. 

CRITERION: Peco^rendations and suggested solution strategies resulting 'from this study 
should include so^e provision for dissenination of inforiration on all elements of the 
new progran of educational technology. . ' . . 

(4c) User Input . Full acceptance of any innovation is a long, difficult, and comolex 
process. People are naturally resistant to changes in long-established ways of doing 
things, and even when an innovation is successfully instigated, it usually takes up to' 
ten yecrs for it tc eocene fully operational. To facilitate this process^ opinion lead- 
ers who will be usir.T tecnnological inno^alions in the Texas pubhi^' schools should be _ ' 
involved ^r) the decislcn-n^a^irg precedin-^'their selection and irrolerentation. Further, 
attention should te gwen to tne c^r^blc": of rotivatinq all users of the innovations 
both before they are iz-iSjlalled and during the installation process, so that their po- 
tential success will not Le linked by negative or indifferent attitudes within the 
schools. Technology, in particlUar, ray threaten a teacher with apparent loss of class- 
room control or of status wit^ cnildren, and care should be taken to present the inno- 
vations in a runner which does n'qt intir.ida'te as well as to instruct teachers caref^jl- 
ly in their effective use. If initial usage then pro^?es pleasant, comfortable, and suc- 
cessful, 'teacners will exert their, efforts , on behalf of the innovations rather than in 
opposition to then. ] 

CRITERION; Recorr^endations and. suggested solution strategies resulting from this study 
should include sore suggestions for presenting them in a positive way that will be both 
encouraging and stirulatmg to those v/ho rrust irplement them in the schools; final se- 
lection oT strategies should involve input from, and participation by, their eventual 
users. ■ . 

Financial 

. (5a) Supply Reoui rerents . In addition to new hardware and^^ftware, the introduction of 
a broad range of educational - technology into Texas schools"'is likely to require'-a gew 
and more extensive inventory of supplies. Audio and video tapes, for example, are 
basically expendable itens, yet corparati vely high-cost. They also require a consider- 
able amount of space to store. Each type of technology under consideration, therefore, 
should be examined carefully in terrs of its supply requirerents and* the ways in which 
they will affect botn tne budget and the facilities of the schools implenenting the tech- 
nology. 
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CRITERION; Reccrrendations and suggested solution strategies resulting from this study 
should include an estir^te, both financial and spatial, of sXipply requirements associated 
with them. 

(•5b) Require^'ents for Sj^port Personnel . An increase in the use of technology in the 
Texas pub-lic scnools ray pose a require ent for various kinds of support personnel not 
no./ en^ployed within the ^ate school systc^-. For exar-ple, audiovisual specialists, per- 
sons with ccT'Jter e/pe^tis§, ard possit ly rainteqance personnel ray need to 'be added 
to a school and/or district staff in order for the new technology to function effec-tvve- 
ly. The source of fur<is to Day any of these additional salaries will have to be deter- 
mined; whatever traininq or orier.iation is deeded necessary or desirable for these per- 
sons {and for (Others already on boa-rd)^will have to be planned; and coordination of 
their roles and activities with those of existing' school personnel will have to be 
achieved. These considerations rjst core early in the planning effort fo\any -exten- 
sive introdjction of r.c./ technology into me schools, so that the necessary expertise . 
can be available anS rec^y to function efficiently when it is needed. 

CRITEPIC'i: Recorrenddtiors and sugcested solution strategies resujting from this study 
should in-lude a consic^cation of the types and nor^ber^ of support personnel that are, 
likely to be nee:^od^ as ^ell as sugcestions for the erployrent, .training, and uliliz^ 
tion of these persons, CRd for their integration into the existing educational structure 

(5c) Suocestio ns for ft.'-d^ rin. Extensive use of new te<thnology in Texas public schools 
may require a U/el or f^-:!ir.g not presently availaDle, and possible scu-rces- for such 
funding shojld be explored in^dvance. iiew federal or state appropriations may consti- 
tute* an i'-portant sc:.^ce, ^-^t until or unless such legislation can be enacted, other 
possibilities rjsTbe carefjlly exa^iried. Ceierr^ination should be rude of the percen- 
tage of the increased costs associated with innovative technology that the schools theti- 
sflv^'S \r M t: t^^zt c:', .nif*:s \.:A6 te .nlling to pay in tne form 

of taxes or bend issues. If funding is to be frag-erted, as it nost likely will be, 
then hignly syst^-atic bud'^et^ng retnods will have to be worked out in order to avoid 
confusion and failure. I.eedloss to say. ire actual costs cf recorrerded or plausible 
configu'-aticns of ' ed^catioi j1 tecn'^olc:y for state.nde use rusfbe reckoned as accurate- 
ly as possible before f^e voncos ^ays of meeting these costs ^an be fully explored. 
Additionally, considarotic-. s-ould be given to long-ten^- fjnding possiDilities, whicn 
may affect initial decisions concerning owr.ership, leasing, joint endeavor, and Other 
amortization choices. 

CRITERION; Pecc^-endatiors and suggested solution strategies resulting fron this study 
shoffld incljde careful, cost estimates, along with suggestions for sources and riethods 
of funding to reet these costs. 

{5cl) Ov erall Cost-Benefit . Any type of educational technology, v/hether compared to 
other Tnstrjctionil stratcoie: O'- juoged strictly on its own merits, will have to be 
examined in ter-s of cost^be-efil before being introduced oa a large-scale basis in^o 
the public scnools. Costs of innovative technology include the obvious ones ot pro- 
curefrent of new eQ'JiD-*ent, software, and raterials; configuration of racilities; in- 
stallation of eauip-ent and its connection, if necessary, with previously existing 
systems; ramtenance and reoair of the eqjip^ent; provision, replacement, and upgrad- 
ing of supplies; training in tne proper use of tne technology for teachers and otner 
personnel; and hirinc of any supplementary per'sonnel who ray be reauired for success- 
ful implcrentation of the tecnndogy. There ray also' be hidden costs , n3nifesued in 
the need to de/ctfe tre to tne inno-'atiGn that rnignt be rore efficiently allocated ^,0 
something else in tne daily school scneduie, and tnere ^ay be hidden savings in the 
diminishing of tire recji re-^en ts or recjire^ents for certain materials. Overall bene- 
fits derived fro-^ new eajcational tec^nolcgy relate, of course, to reasurable increases 
in learning and to extent of saturation of the target population; tnus any proposed 
innovation snould be carefully tested and corpared in both effectiveness and cos w with 
other methods for achi-eving the sa'-e kinds of increases on the syne scale, so that sig- 
nificant advances can be nade without undue expenditure. 
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CRITERIOsi: Recorrmendations and suggested solution strategies resulting from this study 
should be shov.Ti, through cc^t-benefit analysis, to be both educationally sound and eco- 
nomically viable, and to be preferable to other" strategies in t^ose situations for which 
they are intended. 

(5e) Continuing Irrplerentation Costs . One major problem inherent in the use of innovative 
educational n:atenals71fcuiprent, and techniques is that it is often difficult to fit them 
into existing classrcon schedules, especially in the case of rigidly scheduled broadcasts 
of television progrars or pre-allocated co-^puter tirne. If it is difficult or inconvenient 
to work something new into an already cro^.ded schedule, teachers and administrators arei 
likely to let the innovation .languish unused, or, at best, under-used. Furthennore, new 
technology may require tnat additiortal tire be spent by school personnel'in planning, pre- 
paration, equiprent handling and naintenance, and follow-up activities, any or all of 
which may be perceived as an excessive turden. This, again, works to the detrinent of the 
innovation in Question. Any technolcqy being considered for classroom use should, therefore, 
be studied in tenis of the addi tionaT tire its use ray require, and careful scheduling, with 
the"participation of all involved, should precede its introduction into the classroom. It . 
may also be appropriate to assess whether such tirre can be obtained by eliminating sorr^e spe- 
cific tasks associated with the new technology, or whether more school staff will be re- \ 
quired. 

CRITERION: Reco-^r^endations and suggested solution strategies resulting from this study 
should be developed on the basis of careful consideration of the time and trouble the 
technologies ray ultirately cost schools to i^^plerrent, and should include subsidiary 
. reconvnendations on how to lessen or neutralize these costs a^ much as possible. 

TRAf^SITION 

Thus far, development qf this report. has been in mre or less sequential order of thoughtr 
flow however, it is tire to look at a nd^ber of considerations sirul taneously , although 
they must necessarily be presented sequentially for narrative purposes. As indicated in 
the Introduction in Fioure I-A, the chapters entitled "Needs Purvey," *'Ex»isting TelecorrrAjni - 
cations networks in Texas," ''Telecorrunications Activities in Other States," and Soff.vrare 
represent examinations ot discrete but interconnected subject*s wmch evolved in essentially 
the sare tire perv)d and rust be read vnth this in mnd; thus, these chapters ray be read 
in any order^ The chaoter on "Futures" was written along with the preceding chapters, b'jt 

the subject ratter by its very nature necessitates a different chronological frare of re- 

ference. Finally, all these various considerations, taken together, are examined in terr^ 
of the basic objectives of all educational technology and of the specific criteria just de- 
lineated in orde^ to posit alternative solutions and arrive at conclusions and recorrmenda- 
tions in the chapters thus named. 
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This porticr of the report describes a statewide sampling survey to deternne 
ne^Hs fcr ard attitudes ahout ^-icaticnal tecbnclogy. The sjrvey itself fo'- 
cused ^^--^^^ proDlems ^particularly those that nnght be 

cleared througn the use or technology), rather than on the solicitation 
of solutions. ' 

ThP dlscjss^on covers the nature of the survey, followed by the rat^ale for 
the sappl^rg The auestiannai re and forms used are descri^j^d in the text; 
coDies appear in Apoendix Alfa. Characteristics of the respondeats are corn- 
pi led#i»^*^^--9^«:e-eJ^i^i^s of their attributes is presented. 
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pter is devoted to a description and analysis of the 
ij^nnaire'and the resultant findings. Summary tables 
ive; complete tabulations and statistical enumerations 
rcluded in Appendix Bravo. ^ 



Overall , attitudes towli 



1, indicated that there is a strong need and desire 
tion on both education and technology; this view is 
dministrators, than by teachers. Both groups are sap- 
although they are not very optimistic about its intro- 
e because of school board and parent attitudes. 

ird the use of technology to meet teacher needs were 
more positive than ne^iitive. The expression of need from both teachers and 
administrators for infi^rmation and for continuing education was staggeringly 
high, and should be giien high priority in any instructional resources system. 
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jeneral climate of acceptance, with some honest reser- 
desire on the part of professional personnel who re- 
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TEXAS NEEDS SURVEY 



This chapter sunwarizes the findings of the survey of professional personnel in thfe Texas 
school system concerning the potential usefulness of telecorraiunications technologies in 
^improving the quality of education afforded pupils in Texas schools. Since this study 
as a whole seeks to suggest possible solutions for actual needs and problems in education 
throughout the state, rather than providing preconceived solutions v/here no need may ^ 
exist, it v/as essential to determine the opinions of th& educators themselves concern- 
ing their needs and the ways in which various technologrTjes might be psed to meet them. 

NATURE OF THE STUDY- 

Prior to conducting the actual survey, a trial questionnaire was devised, along vn'th a 
sheet for respondent comoients. A sampling of 29 educators from the Central Texas area 
was contacted and asked to participate in a trial run of the questionnaire^ This sample, 
comprised of 9 teachers and 20 administrators, included, personnel from elemSilary ^chools , 
junjor and senior high schools, the Texas Education Agency, the Austin Independent School 
District, the Region XIIIEducation Service Center, the University of Texas, and Texas 
A&M University. A total of 17 persorls actually filled out and returned the questionnaire 
and con^nent sheet, and all but one or tv/o of these res[>onses were usable. On the basis 
of their overall conments, the structure of the questionnaire was simplified and its 
length was reduced through consolidation of a number of questions. In its revised form, 
the questionnaire then went out to those persons selected to participate in the final 
survey. 

The small sample study of needs of educators with regard to telecommunications technologies 
included questions concerning problems, information needs^ requirements for assistance in 
improv^'ng teaching, attitudes toward varioyj^echnologies and their applications, and at- 
titudes of administrators toward 'funding^ioMties. 

Sample 

Since the sample of educators queried was small, the results of this assessment must be 
interpreted with the limited number of respondents in mind. The low response rate from 
teachars is of particular concern, and caution is urged in extrapolating aheir answers to 
a much larger teacher population. However, educators from all parts of, the state, iif 
school districts of all sizes, in all levels of schools, and in all grade levels' and sub- 
ject areas were queried ahd responded. 

Need for Information and Assistance in Teaching 

Both teacher^ and administrators were queried concerning additional instruction and Thfor- 
mation which they viewed as desirable in enabling teachers to improve their performance. 
Administrat/jMTS were also queried atput special information needs wh,ich they might have in 
carrying owyheir planning and instructional leadership functions'. 

' Attitudes Toward Educational Technology 

A considerable part of ttje survey was devoted to an assessment of the attitudes of teachers 
and administrators In several areas of concern. Both groups of respondents were queried 
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concerning their attitudes toward the subject and/or curriculum areas in wfiich they felt 
educational technology (and by extension, telccoiruiuni cations) night be most helpful. They 
were also queried e^out their attitudes to given technologies and their perceptions of the 
effects of such technologies on tlie educational system. Attitudes toward investment of 
local funds for support of teleco.^.rr jnications technologies and toward use of the technolo- 
gies by teachers as a part of in-service progran'^n^ing v/ere included. 

Copies of' the survey instruments appear i^l Appendix Al'fa; additional discussion of the sur- 
vey artd the findings follows. 

DEVELOPMEMT OF SAIIPLE ATiD fy\TE OF RESPOIISE 
1 

The coTpositicn of the saniple of. Texas school personnel who received the needs survey^ 
questionnaire v;as detcn^inednn the following manner. Given a total public school ADH of 
2,681,000 students for the state of Texas (Texas Education Agency, Annual Educational Sta- 
tistical Report, 1972-73, 1974), the numbers and percentages cf the students attending 
school in cTistnccs ol soecij^ c sizes were ascertained, a coirplete bre^akdown of school 
population according to disSK size is given in the table bclow^ 





PararnOters 
of Size 


(lumber of 
Districts 
of This Siz> 


Number of Students 
in All ^Distriets 
of This Size 


Percentage of Total 
School Population in 
Districts of Ihis Size 


Size A 


Under 500 


537 


128,000 


5% 


Size B 


500-999 


213 


165,000 


6 • 


Size C 


1 ,000-1 ,499 


W7 . 


128,000 


'5 


Size 0 


1,500-4,999 


188 - 


530,000 


20 


Size E 


5,000-9,999 


35 


273,000 


10 


Size F 


10,000-49,999 


44 . 


815,000 


30 


Size 6 


Over 50,000 


6 • 


643,000 


24 



Table IV-a 



The total ADM was further divided out by grade, indicating that 70 percent of these students 
were elen.entary and junior high school students. (grades K-8) , 28 percent were in secondary 
school (grades 9-12), and two^percent were rn special education. Given a total sample size 
^of 500, of wh^n 60 were to be Regional Edia^ation Service Center personnel (three from each 
of the 20 service centers) and 40 were t^ coTne from institutions of higher education (teach- 
er training colleoes) throughout the state, the remaining 400 questionnaires were allocated 
among the different sizes of school districts on the basis of percentage of total state public 
school student population contained therein. This, then, resulted in sample sizes of 20 ques- 
tionnaires for-Size A districts, 24 for Size B, 20 > for Size C, 80 for Size D, 40 for Size E, 
120 for Size F, and 96 for Size 6. 

There are only six Size G districts in Texas: Austin, Dallas, El Paso. Fort Worth, Houston, 
and San Antonio. Austin, with nine percent of the total number of students in this size 
district, thus received nine percent, or nine, of the 96 questionnaires allocated to this 
group. Dallas, with 24 percent, receiv^ed 23. questionnaires; El Paso ten (ten percent); 
Fort Worth 12 (13 percent); Houston 31 (33 percent); and San Antonio 11 (11 percent). 
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Within each of the districts/the questionnaires were ^""^^her 'divided among e'lementa^^^ 

cation, secondary education, and special f'l""tion personne on the b s s of ^^^^ 

tages previously indicated for these scholastic divisions (70, 28, and two percent, re^pec 

tively). 

In making up the samples for the districts of the other sizes, there w^re two factors 'to 
insider One.- as-in the case of the Size G districts, was lotal Pe;:""J^9^ f.^SSSt 
population as ;felated to total number of districts; for example, on ^as s of s ude t 
population, a total of 120 questionnaires was allocated to the Size ^ districts, o.t.w^'cn 
there happen to be 40. Then, using a standard sampling of every fourth j ^tr ct . 1 1 W.as - 

determped that ten districts v^uld receive the 120 ^"f ^^1°""?^^" ^^"J.J'J^! J J ^e s^lct- 
in ^achof the ten districts would each receive onfe Again ^hese 12 persons were select 
ed to provide proper distribution among the areas of elementary, secondary, and specia^ 
education. 

The second factor involved in 'selecting districts of Size F and sn-ajler wa^ a geographic 
one. The state was divided into five broad areas, as indicated in the table below and de 
picted in Figure IV^. , ' ^ * 



Area 


Geographic Scope 


Regional Education Service 
Centers Covering the Area 


East 


Includes Beaumont; Hous- 
ton, .and Texarkana 


IV, V. VI. VII. VIII; III, 
partially 


North 


Includes Dallas,' Fort 
Worth, and the area from 
Wichita Falls to the 
Panhandle 


IX. X. XI, XIV 


Central 


Includes the Austin and 
Waco areas; extends 
south to include San 
Antonio ^ 


XII. XIII; XV and XX, par- 
tially 


West 


Includes the Panhandle, 
the Trans-Pecos area. 
Midland, and Odessa; 
extends to El Paso 


XVI, XVII, XVI I r. xix- 

XV, partially 

r 


South 


South of San Antonio; 
includes Corpus Christi 
and the Rio Grande 
Valley 


I, II; III apd XX, par- - 
tially 



Table IV-b 



CHARACTERISTICs\f RESPOflDENTS 



Respondents are described in terms of personal "i^ar^cteristics attitudes towar^^ 
themselves were identical; a copy is provided in Appendix Alfa. 
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Personal Characteristics 

Age , Ecspondcnts ranged in acje from under 25 years to over 50 years. Although the lar- 
gest percentage of the teacher respondents were from 36 to 50, the remainder v;ere evenly 
distributed bet»;een those under 3b and those over 50; Administrators tended lo. cluster 
heavily in the 36 to over 50 age group. In the total sample, only 5.3 percent of the 
resj^ondents uere under 24, 11.9 percent v^ere between 26 and 35, 50 percent v/ere betv;een 
36 and 50, and 32.8 percent v;ere over 50. Thus, considerable maturity in years is repre- 
sented in the sample. ^ • 

Sex . Anong the total number of respondents 64.6 percent were nen and 35.6 percent were 
women. Ho.-^ever, as shown in Teble IV-c, jnen tended to predominate among the administra- 
tors and women among the teachers. ♦ 



_ 


PErXFNTAGES OF RSSPONDEtJTS BY SEX 






Teachers 


Administrators 


Both 


Men 


29. 3% 


. 77.8% . 


64.4% 


4 

Women 


70.7 


22.2 


35.6 



Table IV-c 



Highest degree earned . ,A.Toncj the respondents as whole, 64 percent held rraster's degrees, 
either in educetion or in a subject discipline. Doctorates were held by 10.6 percent of 
the responcients and bachelor's degrees exclusively by 23.3 percent. Thus, respondents re- 
present a relatively high educational level beyond minimum certification requirements. 

Years of experience . The years of work experience in education among respondents ranged 
from less than two years to over 25 years. The cluster range was from 15 to over 25 years 
of experience. Teachers tended to have fewer years of experience, with 23.1 percent of 
the^n heving between 3 and 6 .yeers and 20.5 percent of them having betv/een 11 and 14 years. 
Over 85 percent of the administrators, os) the other hand, indicated that they had 11 or more 
years- of experience. 

Titles or positions of respondents . School building level educators represented 53.3 per- 
cent of the respondents in the survey; teachers and administrators at the -building level 
were evenly divided. District lev^l administrative and currioul ar personnel represented 
24.1 percent of the responderTts ;^ education service center personnel represented 15.3 per- 
cent; 'and <col lege or univcrsi ty 'teacher educators represer^ted 6.7 percent. Although the 
sample of /espondents contained nore administr^ators than teachers, thris was thougnt to be, 
in part, defensible, since administrative personnel tend to be the decisipn "makers in the 
1mpleir»entation of new programs and. the acquisition of new equipment and materials* 

Respondents' grade levels and subjects . Among the respondents who indicated the grade level 
of th^pupilS" for whom they w§re*responsible, 55.3 percent indicated elementary school level 
»-and 4^7 percent indicated secondary level. 

Respondents ^represented a wide variety of subjects taught at either level. J^ny teachers 
Indicated their subject sirrply as ^lenerttary education* Among the others, larger propor- 
tions of respondents taught mathematics, social studies, and language arts than any other 
subject areas. Librarians/learning resource specialists represented 9.8 percent of the 
respondents, special education personnel 41.2 percent, and bilingual teachers/administra- 
tors represented 1.7 percent. Other subject areas represented were fine arts and speech, 
business,* science, foreign languages, vocational subjects, counseling^ physical education, 
curriculum development, and in-service education. ^ 
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SURVEY AREAS 




Eigure IV-A ' 
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Attitudes ta,vard change « In th^ biographical data section of the questionnaire, respon- 
dents v/ere asked a'bout their perceptions of themselves in relation to change. Perhaps 
the very nature of the questions would tend to elicit responses in which respondents view 
themselves as responsive to change; however, 45 percent of the respondents indicated that 
they did not keep up sufficiently with information about instructional and educational 
technology, whereas 87.8 percent indicated that they did not mind change if they deemed 
the change for the better. Most respondents (-93. 2 percent) saw themselves as innovative, 
with no diff'crence between the percentages of teachers and of administrators who viewed 
themselves as innovators. This statistic must be viewed with the understanding that 
those who responded to the questionnaire probably are innovative, ipso facto , whereas 
those who did not reply may not have wanted to -contribute to uncertain technological 
changes and may not be innovative. 

Geographic Distribution arid Community Characteristics 

Potential respondents were queried from all twenty regions served by Education Service 
Centers in Texas. Each region had one or more persons who responded to the survey; ap- 
proximately 36 percent of the respondents represented four regions, namely those including 
the major metropolitan areas of Houston, Dallas, Fort Worth, and Austin, thus giving a 
somev/hat smaller percentage of responses from the western and southern areas of the state. 

District size . In developing the sample, careful attention was given to choosing strati- 
fied samples according to size of district by average daily attendance. The percentages 
of respondents from districts of varyirtg sizes are displayed in Table IV-d. 



PERCENTAGES OF TEACHER AND ADMINISTRATOR RESPONDENTS Af^D COMBINED RESPONDENTS 
ACCORDING TO SIZE OF DISTRICT IN AVERAGE DAILY ATTEKOAJ^CE 




Teachers 


Administrators 


Both 


Under 1 ,500 

• 


15.0% 


29.8% 


25.5% 


. , 1.500-4,999 


22.5 


37.2 


32.8 


5,000-9,999 


•17.5 


9.6 


11.9 


10,000-49,999 


25.0 


8.5 


13.4 


Over 50,000 


20.0 


14.9 


16.4 


TOTAL- 


100.0% 


100.0% 


100.0% 



Table IV-d 



Although the percentages of respondents do not match exactly the percentages of scholastics 
in districts of each size in Texas, the distribution of respondents throughout the range • 
of district sizes indicates that responses are representative of the thinking of educators 
from districts of all sizes. . 

Ethnic, sodo-eco nonic. and cultural composition of res pondents' districts. The number oT 
etTTnic groups represented by the districts in which respondents wk. ranged from one through 
six Onlv 6 4 percent'Of the respondents indicated that their district wa% composed of 
solely one ethnic group. Fifteen percent indicated that two ethnie groups comprised the 
clientele of their district, and 59.3 percent indicated that their clientele was coraposed 
of at least three ethnic groups. Four groups were represented in 12.1 percent of the dis- 
tricts and five in 5.7 percent of the districts. 



Additionally, respo'-Jents v,?re as^-od to estimate the percentage of the classes of economic 
status of thci*- districts in ter^^s of rich, upp^v r-iddle riddle , lo.ver niddle, and poor. 
In g-jnerul , r 'sl rc^j,:' ^tr.ts u diC:sted that the rich and upper riddle classes together con^- 
prised cfppro<i ivAy one-siAth of tf.eir respective districts aitd that the rcpaining five- 
sixths y.fi$ cc ;nstd of ft.i/1y even distributions of riiddle> lo..er piddle* and poor classes. 
Wfiile there 'is sere clustering, it appears that the districts of ttie respondents are still 
fairly diverse. 

Respondents v.ere further as-ed to describe their districts in terns of demographic charac- 
teristics -and prir-ary eccno-ic activity. The results are shovn in Table IV-e. 





'imZlR fxld FEPXEti'TAGES OF CO/'/IUNITIES WITH GIVEN 
CHARr'vCTERISTICS It] I.V.iCH CG;:3ImED RESPO.\D£fi'TS WDU' 






Size 




Percentage 


t Character 


Huniber 


Percentage 


Rural 




12 


9.0:. 


Industrial 


13 


14.0% 


Srr>all tc.;'i 




30 


22.6 


Agricul tural 


35 


37.6 


Srall city 




45 


33.8 


Corrrercial 


18 


19.4 


Suburban 




12 


9.0 


Inner city 


12 


12.9 


Urban 




34 


25.6" 


Coll^e/universi ty 


• 15 


16.1 


TOTAL 






100.0% 


TOTAt-^ 




100.0% 



Table IV-e 



V/hile 25.6 percent^ of the respondents characterized their district as urban, by far the 
largest pe!.,c »tDf;- of rcspoidirts work in sr?all towns or spall cities. Agricultural ccn- 
r.uiities pri Jo .-^ratc m tcn.s of chief cconcxic activity, V;ith other econonic characteris- 
tics being quite evenly distriDuted anong districts. 

A vailcibili ty a^d Use of resources - 

Pc^spondents v.cre Qje'"ied co'^cerning the presence in their district of a professionally 
staffed l^crr:in? resource center (school library), the frequency and nature of their use 
of this facility, and the availability of leieconnunications technologies. 

Le arning Pt .i.rcc Centers. Of the teaci»ers and adn|^nistrators \.ho responded to the ques« 
tionnaire, Jl^b percoM indicated that they did have learning resource centers in their 
buildings ard 24.5 percent indicated the absence of LRC's. Of the 75.5 percent v/ith 
LRC*s, 68.9 percent indicated that the center v/as staffed with a certified professional. 

The frequency of teacher and aduiinistrator interaction with the LRC is shown in Tabtie-JV-f 
on the follc.n'r.g page. TK3 nunber of both adrr.inistrators and teachers who indicated that 
they rarely or never used the iPC u rather distressing. Unfortunately, the biographical 
data sheet did 'not ask v.hy an LRC nay be so little used-by educa-tors, and one can only 
speculate that the resojrces, staffing, program, or combinations thereof are inadequate, 
or^else that r^ony teachers do not like using the "new-fangled" LRC's..- 

The questions which delved into the nature of interactions between respondents and the LRC ? 
It^ay shed so e light on the inforraticn above. Requests for^aterials were indicated by;'- 
29 percent of the teachers and 30 percent of the administrators* while only 8.1 percent of 
the teachers cni 10 percent of the administrators indicated that information was volunteered 
by the 1$\C staff. The traditional checking in and out of materials accounted for a large 
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part of usage, 28.3 percent overall. Teachers indicated rather frequent usevpf the LRC 
and its staff for instruction of students in using the resources and for inf^tmational 
discussions v;ith staff rr.enljers. . / 



FREQUENCY OF USE OF LEARNING RESOURCE CENTERS \ 

\ i 




Teachers 


Administrators \ 


, Both ■ ' 

4 


Several tines daily 

Daily 

Weekly 

Rarely 

Never 


2.8% 
16.7 
36.1 
33.3^ 


9.2X 
27.6 
26.4- 
27.6 

9.2 


24^4 
29.3 

29?^ 

t 

9.8 



TabTe IV-f 



Educational television . Respondents were queried as to the availability of educational 
•television channels and sets, as v/ell as other tclecoTjngni cations technologies. Of all 
the respondents, 34.4 percent indicated that they .used educational television and 65.6 
percent that they did not use it. The non-use nay be in part due to the lack 'of channel- 
availability, since 17 percent of the respondents indicated that they did not have an 
ETY channel a/ailable. Only one conrnercial channel was available to 67 percent of the 
respondents; and iv/o channels were available to 10.^ percent. Only 0,9% Indicated four 
channels available, while 2.7 percent indicated five channels available. 

The availability of TV receivers was also questioned. Black and white receivers were 
available to 51.5 percent of the respondents, and color receivers were available to^only-* 
30 percent. The location of sets may also account fdr some of the use or non-use. of edu- 
cational television broadcasts; locations of sets are shown in Table IV-g. 



LOCATION OF TV RECEIVERS AVAILABLE TO RESPONDENTS FOR EDUCATIONAL TV 





Teachers 


Administrators 


Bath 


Classroom 


32.0% 


42.7% 


^ 4O70X 


Library /media roo^ 


40.0 


22.6 

1 


27.0 

i 


Both library/media room 




10.7 


8j(K 


and classroom 






2^.0 


Other 


28.0 


24.0 



Table IV-g ^ \ 



Respondents were also asked about the availability of cable television, closed circuit sys- 
tems, and other electronic technologies.' Cable televisio;i was indicated as being available 
to only 22.3 percent of the respondents, and 7.2 percent did not know whether it was avail- 
able or not. Closed circuit TV systems within buildings or school systems were indicated 
as being available to 22.6 percent of the respondents, raising some suspicions on the part 
oY the investigators that the terminology of "cable television" and "closed circuit tele- 
vision" may have been confused. Other electronic, corrmuni cations channels were indi^cated 

y 
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as- being available to 1^.5 percent of the respondents, v/ith a high proportion, 23.2 per- 
cent, not kno.»1ng whether they were available or not. These other systetr.s indicatecj as 
being cvailalle ircluccd interco:n {p'jblic address systeri) , microwav'e capability, CAI , 
wireless loops, telelecturc, ERIC ten^.inals, teletype, two-way video, data processi'ng 
and corpputer terrtinals, and language laboratories. 

FINDINGS ROV, THE QUEST! ONtiAI RE 

Separate questionnaires were sent to teachers and administrators, although 111 of the 
questions were identical for both groups of respondents. The remaining questions differed 
for teachers and adnjni strctors. » 

A large pr^rtion of the questionnaires consisted of queries asked of both teachers and ad- 
ministrators; the questions related to instructional prcbleins, instructional n^eds, atti- 
tudes toward technology, and the opinions and assurrpiions which both groups held about 
educational tecfhnology in the schools. 

Additional Instnjction Needed 

Overview . In the first set of questions, both groups were ask&d for opinions about needs 
for inforr.ition for teachers to irprove instruction. The actual question was: 

To what extent is additional instruction -(or lesser arrounts of inforr»ation) 
needed on the follo./ing topics so that teachers may improve instruction in 
'the schools? 

There were 15 topics, including such itens as structure of knov/ledge, team teaching, and 
corrputers in school *, respondents \/ere given five choices ^of reply to each, ranging frcn ur- 
gently needed th'^ou'Qh needed, unknown, and not needed to definit-cly not needed. The re- 
sults are su -sr/lzed in Tr^lc- IV-h, with alr-ost all respondents showing a need,>and ad- 
ministrators indicating a -so-^ewhat stronger need. Less than 10 percent of the respon- 
dents 5aw no need^or felt that the additional instruction v/ould be undesirable. 



SUiC'XRY OF RESPONSES SY TEACHERS AND AC:'.INJSTR;T0RS CONCER'iriG THE NEED OF 
TEACHERS FOR f-'ORE ii;FOR-':ATION , AS DESCRIBED Hi TERf'S OF FlFTEEr^ DIFFERENT TOPICS 





Urgent 
Need 


Moderate 
Need 


Adequate 
As Is 


IiOt J.eeded/High- 
ly Undesirable 


Teachers 


21.5% 


40.4% 


28.6% 


9.5% 


Administrators 


30.1 


45.0 


19.5 


5.4 


Both • ^ 


27.7 


, 43.8 


22.0 


5.5 






Table IV-h 


( 





Detail . The following is a discussion of the detailed infonnatijon to be found in'Appendix 
Bravo-1. It can be seen there- that on only two iterr.s did at least 10 percent of the teach- 
ers and <idninistrators ccroined feel that additional information was unnecessary: open 
schools and use of ccfr.puters in schools. Ten percent of the teachers felt that addition- 
al inforn:i3tion v/as not needed on inforrration retrieves! and 17 percent felt that it was not 
needed on tea-n teaching, altnough adiT.inistrators saw nore need jor data on these two topics. 

Both teachers and administrators considered information on sourcles of content knowledge, in- 
formation retrieval, and structure of knowledge to be most adequate. Again, a largcFf 
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percentage of teachers than of administrators perceived this information as presently 
adequate. The greatest discrepancies bet\/eerv teacher and administrator perceptions of 
infomation as adequate were in the areas of cognitive developn^ent, affective teaching, 
and self- instructional r.€thods. On each topic, teachers vie\.'ed their knavledge as more 
adequate than cd'^iinistrators viewed it. On only one topic, the changing role of the 
school, did administrators feel that teachers^ had more adequate knowledge than the teach- 
ers themselves indicated. 

The coTbined responses of teachers and administrators indicated that the areas of most 
urgent need v.ere learning styles, planning and organizing for instruction, affective 
teaching, and applied behavior modification. Administrators felt that teachers had the 
greatest needs for nore infomation about^ learning styles, oeveloping learning inodules, 
pilanning and organizing instruction, and affective teaching. Teachers felt that their 
greatest needs were for infarf;;ation about learning stymies, planning instruction, affec- 
tive teaching, and applied behavior modification. 

All iters in Appendix Bravo-1 indicate that more than two-thirds of the combined graups 
perceived a need for additional information on the topics listed. Items on v/hich teachers 
expressed a pcjrticular need for information v/ere the changing role of the school and edu- 
cational applications of recorded media. Administrators perceived teachers' greatest in- 
fomation needs to be on the same two topics, as well as on structure of 'knov/ledge, team 
teaching, and self-instructional systems. Differences between teachers* and administra- 
tors* perceptions v/ere fewest in the indication of information that they saw as moder- 
ately neede<|^; urgent needs saw a ten percent separation. 
♦ 

Performance of Teaching Tasks 

Overview . In the next question, teachers and administrators were asked their opinions on 
teachers* need for assistance in performing certain tasks better. The question was as 
Vollov/s: 

To what extent do you feel that teachers de^sire assistance in improving the 
overall performance of the following tasks? 

The tasks specified included diagnosing individual pupil learning difficulties; defining 
educational objectives; devising testing/measuring instruments; directing student inves- 
tigations; corT.»un1 eating uith pupils in nonstructured situations; and selecting/developing 
materials. 

Respondents vere asked to reply in terms of the same five categories indicated above; the 
results are given In Table IV-i. Again, both .teachers and administrators perceived con- 
siderable need for additional assistance to teachers in helping them improve their overall 
teaching performance. While these tasks are not all formal classroom activities, they ap- 
peared to be related to the possible use of technology in instruction, and therefore were 
included in the survey instrument. ' j 



SUf^MARY OF RESPONSES OF TEACHERS AND ADMINISTRATORS ABOUT THE NEED" OF 
TEACHERS FOR mRt ASSTSTANCE VHTH CERTAIN TEACHING SKILLS, 
AS DESCRIBED IN TERI^S OF SIXTEEN DIFFERENT TASKS 




Urgent 
Need 


Moderate 
Need 


Adequate 
As Is 


Hot Heeded/High- 
ly Undesirable 


Teachers 


27.72 


33.9% 


29.6% 


3.8X 


Adnjinis-trators 


32.0 


4U2 


22.1 


4,7 


Both 


30.9 


40.7 


24.2 


4.2 



Table IV-i 
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Petal K It can be seen that close to three-fourths of the respondents saw an urgent or 
irod^rcto need for ro»-e assistance, to teachers. - Ad inistrators appeared to be more cogni- 
zant of the need than v.jrc the tccchcrs tr.crsclves, who scered r.ore satisfied with present 
perfomance. About cne-'fourth of both groups saw no need for further assistance. Appen- 
dix Bravo-^2^ho.vs the full spread of questior.s and respomses. 

At least 40 percent of the cc^bincd grcjp saw a need for assisting teachers in diagnosing 
individjol leernipg d;ff icultics, prescribing individjal ized instruction, presenting in- 
fomaj:ion ;r.terestifiDly , notivating pupils to think for the.-^sehe^ and relating instruc- 
tion to e'.e-ydi/ life.' This list includes fcur tasLs that are essentially learner-centered 
and ore th^tt is teacrier-centoreo. Teacner responses, as coTpared with those of ad'^iinistra*-* 
tors, inc^fcate that the teachers wno responded felt rore need for help in presenting infor-^ 
ration interestingly, in rotivating pupils to thir.N for ther.selves, and in relating in- 
struction to c/erydv life than did ao" inistrators. On the other hand, adninistratcrs 
ju'J.cd ti-chers as recdiri; nore help v.iti diacncsinc individual learning difficulties, de- 
finua objfcti^'es, statirg objectives in reasurable terrs, directing student evaluatricn, 
co'^.^jnicatirg with pupils in nonstructured situations, and selecting and dev^elcpii.g rater- 
ials. 

TasU that teachers felt they perfcr,-ed r.ost adequately v;ere defining objectives, devising 
tests, assu^rnr.g cra:^es, a^ d cirec:irg student e.'aluations. In none of the responses in 
these a'-cas^did^ad-inistrctors. thi.ni that teachers' skills were as adequate as the teachers 



thought trcj, 



Only a very srall percei.tace o^" teachers cr adninistratcrs thought that 



teachers did not need assistance in irproving their perfcrrance of the tasks listed in Ap- 
pendix Bravo-2. 

Needs for Assistance in Instruction 



I., this qu^sticr,, r€s;:-c'-d:;.ts ..crc asVed the extent to v;h^c^ thoy felt thatr 

teaci.ers needed assistance wit*^ teaching certain skills cr processes. The question v^as: 



To what extent do teachers need assistance in teaching the following skills/ 
processes r.ore effectively? 

The various skills a":d* processes included spc'en and written English, speaking and »./riting 
a foreign lar^jage, read:^g for r^^n^rr, arUh'^etic concepts, finding sources of infor-^a- 
tion, synt^csiz rg I'^.Tcr-^tion, a'^d cr^^ar.cing creative aoproaches. The question irplied 
that direct instructicn ccjld te gitC^- to pupils cr that assi-stance could be provided^to 
teachers to edible the'i to instruct rore effectively in these processes and skills. The 
sa^^ five eatepries of response v^ere presided; a surrrr.ary of the responses is given in 
/^bie IV-j. Again, teachers and ad.T.inistrators saw a strong need for assistance to teach- 
ers in all these areas. 



su'^v.Kt' OF PiEsr:\s:s of teachers and admi:iistr.ators 

TEACriERS IN THE DEVELC?".EfJ OF Tl.ENVY-THPEi: DIFFERENT 


0*1 THE NEED FOR ASSISTING 
SKILLS/PROCESSES IN STUDENTS 




Urgent 
Need 


Moderate 
' Need 


Adequate 
As Is 


Not Needed/High- 
ly Undesirable 


Teachers 


27.0% 


44. 7X 




26.7% 


1.6% 


•Administrators 


31.9 


45.2 




20.0 


2.9 


Both 


30.6 


45J 




21.9 


2-4 



Table IV-j 
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Qatail . Again, administrators saw a riiore pressing need thart did teachers, and three-fourths 
of both saw an urgent to noderate need for assisting teachers in developing such sl^llls in 
their pupils. Appendix Bravo-3 cqntains the full set of questions and responses. 

A cofT^bination of teachers and administrators indicated that tfle most urgent need for assis- 
tance was in helping pupils learn to read for n.eaning; 58 percent of the total number of 
respondents saw an urgent need fOr improving this process, with 63.4 percent of the teachers 
•indicating this and 56 percent of the administrators. On a related process, reading in con- 
tent subjects, 42.7 percent of all respondents, 45.9 percent of the administrators, and 34.1 
percent of the teachers saw the need for assistance as urgent. Other items on which, at 
least ofle-third of the conbined teacher-administrator respondents *felt a need for assistance 
were vocabulary developrent, creative v.riting (but not expository or persuasive \/riting), 
abstract reasoning, analysis of a problem, organizing information, synthesizing inforiration, 
enhancing creativity, and building performance skills. 

The largest percentages of conbined respondents indicated a moderate need for assistance on 
ite.ns 'dealing with finding relevant information, note taking, and information recording , 
skills. Approxirately eqJal percentages of respondents found these skills either to be ade- 
quate or to-be urgently needed. 

In general, 15 to 30 percent of the respondents judged the skills and processes listed in 
Appendix Bravo-3 to be adequately rr.astered. Strangely, those at which .they deerred themselves 
and pupils rest adeqjate were writing and speaking a foreign language. Although alnost all 
iteios had a scattering of responses indicating that given respondents felt assistance was 
not needed or definitely not needed, by far the preponderance of respondents felt the need 
for help in teaching the 'ikills and processes listed. 

Areas Mhere Technology Kiqht Aid Learning 

Overview . In this question, respondents v,ere queried concertning their opinions about the 
discif^lires or subjects usually taught in schools which might be amenable to the use of 
ir#edia atK} technology in order to improve the quality of pupil learning. The question was: 

In which of the following content areas of instruction do you feel that the use 
of media and technology would be most useful in helping to improve the quality of 
pupil learning? . ' 

Content areas listed were language arts, mathematics, science, social studies, foreign 
language, fine arts, vocational education, career education, physical education, special 
education, and "other." Respondents tended to viev/ instruction as most adequate and least 
in need of educational technology in the areas of physical education, foreign language, 
fine arts, and mather^atics. They saw the least -need for educational technology in phy- 
sical education. A sumnary of responses to the^question , in the same five categories, is 
provided in Table IV-k. 



SU(-1MARY OF TEACHERS' Af)D AD.MINISTRATORS' OPIKIOHS ON WHETHER MEDIA OR TECHflOLOGY 
COULD BENEFIT TEACHING, AS DESCRIBED IH TERI-JS OF TEN DIFFEREOT SUBJECTS TAUGHT 




'Urgent 
Need 


Moderate 
Need 


Adequate 
As Is 


Not Needed/High- 
ly Undesirable 


Teachers 


36. 4X 


41.1% 


19. 7X 


2.8% 


Administrators 


36.7 


45.4 


16.7 


1.2 


Both 


36.4 


44.2 


17.5 


V.9 



Table IV-k 
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D etail . Son.c care must be exercised in><jsing this summary, because the really important 
elei'ients are associated U'ith each line it^nt, rather than with the total, as seen in Ap- 
pendix Brayo-4. AUhcugh pi'ysical cducat/ion was given the least support anong the ten 
subjects or disciplines, even that showed more than 60 percent of the respondents indi- 
cating an urgent or rr.oderote need for technology to Improve learning. In all subjects 
taken togethej , rjore than 80 percent of the respondents reconmended the use of media or 
technology. 

Areas in v;h1ch they sa\/ the greatest potential for educational technology .v/ere science, 
career education, speoial education, social studies, and vx)cational education. Teacher 
and administrator responses tended to be quite similar, with the greatest discrepancy 
being that 10 percent of the teachers and 42.2 percent of the administrators felt that 
there v.'as an urgent need for mre use of technology in special education. Teachers and 
adninistrators also tended to agree on areas of moderate need, for the use of technologyi 
except that in fine arts administrators saw \wch more potential. \ 

A cross-tabulation of teachers' specialties or the subjects they taught with the items in. 
this section produced no rarked diff-erences betv.een the Jperccptions of all teacher respon- 
dents. The- only general i/able information secured frorn/the cross-tabulations was that 
elementary Ic^el teachers tended to see an urgent ne^tf^r technology more readily than 
those in other subject areas. 

Attitudes To//ard Given Technologies 

Ov erview . In thi^ question, teachers and administrators were asked how necessary and de- 
sirable they thought nine different technologi^ were (provided the appropriate equipment 
and software were available). Technologies l/sted included audio cassettes or tapes, 
television, video tape or recordings, rotionA)icture filns, long distance transmission of 
printed a'^d p-^ctorial in^or^etion, e^^d more eMboratp dial access, TV, computer, and 
audio syste;/s. As a \.hole, both groups>of respondents tended to view the technologies 
as bot)i necessary and oesi>able, in t/erms\oJ^e same five categories. Responses are sum- 
marized in Table IV-1. - ^ 



FOR EDUCATia;AL TEW 


STPATORS' 
CuOGY, AS 


OPINIONS ABOUT THE DESIPJ\8ILITY OF AI^D MECESSHY . 
DESCRIBED i:^ TERTtS OF niUE DIFFERENT TECHNOLOGIES 




Urgent 
Need 


Moderate 
Need 


Adequate 
As Is- 


Not h'eeded/HIgh-" 
ly Undesirable 


Teachers 




30. U 




39.6% 


15.6%' 


14. 7X 


Administrators 




35.6 




43.1 


13.8 


7.5 


Both 




34.2 




42.1 , . 


14.3 


9.4 



Tabl£ IV-1 

Detail . Again, more than three-fourths of the respondents saw a need, varying from modest 
to urgent, for redia and technology. - Administrators were son^v^hat more supportive of th.e- 
needj than teachers. The entire range of questions and responses is shown in Appendix 
Bravo-5. • - ' ^ 

Predictably, the largest number of negative responses involved those technologies which are 
less well-known and which provide for two-way cormunications^capabil ities, such as televi- 
sion response systems, computer systems for individual instruction and testing of pupils, 
and audio active systems. 
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Since audio cassettes and tapes are so conjmon, it was somewhat Surprising to find that only 
10.7 percent of the respondents thought these technologies v/ere adequate at present. Tele- 
vision, another, technology that has been available for some time, was judged as adequate by 
only 13t9 percent of the respondents and as not needed by 7.3 percent, and motion^jctures 
were judged' adequate by only 14.6 percent. ' - 
i 

When examining the column in Appendix Bravo-5 that indicates percentages of respondents who 
see an urgent need for given technologies, one finds that audio cassettes, and- tapes rank as 
the rnbst urgent need, follov/ed by audio active systeins. and motion pictures, and theil by 
te'levisioa and computer-aided systems. In general, administrators seemed to sense a greater 
need for most of the- technologies than did teachers. ' . ' ' 

One intern in Appendix Bravo-5 which may have been misunderstood v/as the one concerned with 
long distance sending and receiving of printed arjd. pictori'al information, whether by tele- 
typQy video signals, slow s,can television, lortg dislance xerography, or some other system. 
Tv/enty-nin6 percent of the respondents judged this technology as ddequate, raising the sus- 
picion tha,t they may not have been thinking of specifically electronic transmissions but 
rather of mail , delivery by trucks or other means. " . \ » 

Cross-tabulations were run on the itejps in Appendix Bravo-5 with a number of respondents' 
characteristics in ^n atterr^pt to discover whether respondents answered differently if 
they were from schools of any particular^size, from schools with or with9ut learning re- 
source centers, or from schools with or without educational television available; or if 
they worked in di'fferent.posi tiOns , or h?d varying totals of years of experience in edu- 
cation. 

There appeared to be no relationship between the number of years that respondents had 
spent in education and their respK)nses to the need for and desirability of various tech- 
nologies; nor did there seem to be any relationship between responses and v.'hether respon- 
dents used educational television; nor between responses and the frequency with which edu- 
cational television was used. The number of ed^ucational .channels available did seem to 
bear some small relationship to an expressed need for other technologies.: respondent! 
with two or nore channels available were more receptive to other technologies. 

The presence or absence of learning resource centers affected few answers except that re- 
spondents with LRC's saw rrore need for audio cassettes and tapes and for comput-er-aided 
instruction. Those without IPX's, saw more need for long distance transmission of pictori- 
al and verbal inforniation. The items^in Appendix Brdyo-5 were also cross-tabulatpd v/ith 
the presence or absence of a professional, certified staff member ir\, the LRC. Respondents 
wiVljout the aid of ^professionals expressed a greater need for video recording and long 
distance transmission of pictorial and verbal information. There was no difference be- 
tween the expressed needs for other technologies except audio, v/hore respondents who had 
the services of a learning resource specialist available again indicated a greater need 
for audio cassettes and tapes. * 

The expressed needs for various technologies were further cross-tabulated with thf size 
of school districts in which respondents worked. An interesting pattern was evident in 
this cross-tabulation: respondents from the largest districts (50,000 ADA and over) 
tended to feel the most urgent need for the technologies listed and those from 'the small- 
er districts (under 5\000 AO^) tended to express the lowest level of need. In many cases, 
respondents from districts with ADA'S of beiween 1,500 and 5,000 indicated that they 
found the availability of the technologie^o be more adequate than did respondents from 
any other districts. For this sample, at Idast, it appears that the smaller districts 
do not see the need for expanded technol^g/, either because it is already available^ be- 
cause they are not acquainted with what it can do for the students in their schools, or 
because they find it philosophically incompatible with their programs. A^^ditional de- 
tailed supporting data are available in the form of computer printouts. 

A final cross-tabulation was run between the positions which respondents held and the 
degree of need which they expressed for the technologies listed in Appendix Bravo-5* 
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In general, responses concer 
strators, and teachers/adinin 
In the use of video recordin 
level of need, 64,7 percent 
of audio cassettes and tapes 
much higher need, 81^8 pcrce 
In the use of dial access sy 
moderate need (57.1 percent) 
all other respondents (44.0 



ning anry given technology \/er(*i^imj1ar for teachers, admirti- 
istrators con:bincd. few discrepancies were evident, hov/ever. , 
gs, education service center personnel tended to see a higher 
as compared with an overall mean of 36.7 percent. In the use 

ISO level curriculum and supervisory personnel indicated a 
nt, as compared \/ith a mean of 53,.7 percent for all respondents, 
stems, ISO adrninistrative personnel indicated a much higher 
and cons,eQuently a higher total need (78.5 percent) than did 
percen€). f 



Perceptions of Support for' Te'cTfnologies 



ard liWbe 



Ov 
su 
bo 
sources 



In this question, respondents were asked , to indicate their perceptions *of the 
ch the iSame technologies discussed in Appendix BravO'-5 v;ould receive from school 
ers and from parents if the supporting funds had to come entirely from local 



The two questions (combined) were: 



Given a situation in \:hich adequate tapes, films, programs, and accompanying ecn^np-;/" 
ment are available, what is the attitude that you thinlc your- sciiool board/ rrost par- 
ents in your district would have toward using the technologies below in your school 
system if they \/ere not provided through state funding "and had to be paid for by 
local taxes and funding? 

r 

The five categories ^f response provided were strongly support, probably support unknown, 
probably do not support, aj^d vigorously oppose. Throughout their responses,, teachers and 
administrc">tQrs v/ert^^uite consistent in their judgments of. support. Oh many items, they 
feTtmhat parents ^vould be less supportive of funding the technologies used in schools 
tha/» woi4ld school board nierwbers. The suDmaries of the responses are shown in Tables IV- 
m and IV-n. , While the higb percentage of "unknown" responses makes the usefulness of the 
data somewhat questionable, this response is probably a v^ry honest one on the part of the" 
respondents. 



TEACHERS' AND ADMiyiST}(ATORS' OPItllOIJS ABOUT THE ATTITUDE OF LOCAL SCHOOL BOARDS 
REG?.RDI!i6 LOCAL FU.'lpfnG OF EDUCATIONAL TECHi'lOLOGY , AS DESCRIBED, JN TERMS OF 
' . r NINE DIFFERENT TELHh'OLOGIES ' 


— 


- Strongly 
Support 


Probably 
Support 


Unknown 


Prdbably 
Not 


Vigorously 
Oppose 
— : *- 


Teachers 


13.9% 


33.2% 


26.9% v- 


'?1.5% 


4.5% 


Administrators 


13.7 


30.6 


28.6 


22.8 , 


'4.3 


Both 


■ 13.9 • 


31.2 


28.1 • ; 


22.4 


4.4 .■ 




• 


Table IV-m 




• 





Detail .> As Appendix BravD-6 indicates, most opposition by parents would seem tq be to 
television response systems., and most opposition by board members to computer;-aided instruc- 
tion, dial access systems, and long distance transmission of pictorial and verbal information. 
I It is reiterated that the questions were phrased entirely on the basis of JOO percen^ local 
fun^Jing.', \ ' ^ ^ \^ • 

Respondents were also asked to indicate that degree of support that they thoirght(parents 
would lend to th$ use t)f the same technologies in the schools if the' technologiesS/ere sup- 
ported by state rather than local funding. Taking the technologies as a group,. 35.1 percent 




of the respondents indicated strong support^ 55.7 percent indicated sijpportr 8.4 percent 
v;ere uncertain, and only CS". indicated no support. Thusi it is clear that the issue of 
local funding v/as a critical one in the responses to the previous group of questions. 



TEACHERS' Alio AOMINISTR.M0RS* OPINIOI^S ABOUT THE ATTITUDE OF PARENTS 
REGARDING LOCAL FUNDING OF EDUCATIONAL TECHNOLOGY, AS DESCRIBED iN TERMS OF 

NINE DIFFERENT TECHNOLOGIES 


/ 


Strongly 
Support 


Probably 
Support 


Unknown 


"i Probably 
^ Not 


Vigorously 
Oppose 


Teachers 


10.8% 


36.8% 


28.7% 


17.6% . 


6.1% 


Administrators 


13.8 

■V. 


33.3 


31.7 


20.1 


1.1 


Both 


.13.0 


34.3 


30.8- 


19.4 


^ 2.5 



and ^ 

y . 
have 



Table IV.-n 
V 

rros<;-tabulatiot"is \;ere made ^Between responses about parental and board member support and 
size of district, existence of a learning resource center in the school, and availability 
of educational television in the school to determine v/hether any of these factors might h 
se,rved as a catalyst in forma.tion of the attitudes expressed. 

Comparison of the Answers of respondents concerning school board support of technology as 
related to size of Achool district produced few differences of any magnitude. For four of 
the technologies siA^gcsted (audio cassettes and tapes, video recording, long distance elec- 
tronic transmission, and response television systems) respondents from school districts 
with an ADA of under 1,500 indicated the least support. The same was true of parental sup- 
port if funding had to coxe- f rom local sources. Respondents from districts with an ADA be- 
tween 5,000 and 50,006 gave the most answers of "unknown" or "uncertain." 

Responses concerning support of bocird members and parents for the same technologies wer^^ 
related to the presence of centralized learning resource centers in the schools. Ansv/g^ 
concerning potential support of board members varied, but indicated ^hat schools thatffad 
centralized LRC's r^ight obtain rnore support from their boards for television, video record- 
ing, and co.T.puter-based systems. Respondents from schools without learni-ng resource cen- 
ters felt a great deal more negative about support for computer-based learning systems, 
52.9 percent as connpared with 32.7 percent from school? with LRC*s. 

Respondents from schools which used educational TV broadcasts* indicated higher levels ot 
support from both D^nts and board m'embers for audio cassettes/tapes than for any other 
of the technologies, but, in general, use of educational TV tended to correlate positively 
with a favorable attitude toward support of other technologies. 

Thus, in considering the various breakdowns of responses from schools of different sizes 
and with different resources, there js no pronounced difference in their attitudes toward 
support of educational technology except that small districts are. very cautious about lo- 
cal financial support. 

Effects of Technology on Various; Subsystems: Need for Specialized Personnel 

Overview . Respondents were asked in this question to indicate their degree of agreement or" 
disagreement with a number of statements that assessed their perceptions about the effects 
of educational technology on the various subsystems of *a school system, such as personnel 
deployment, utilization of teacher time, and teacher control pf instruction. In the area 
of need for specialized personnel, statements (combinfed) were as follows: 
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In order to select appropriate methods to help individi^l pupils learn best from 
the" varieties of educational technology avai-lable, teachers need the help of a 
ledrtiinq resource's selection and utilization, special ist\ 

. ; / ^ 

The introduction of educational technology into a school also requires the addi- 
tion^of an equipn.ent maintenance specialist to the school staff/the assistance 
of a testing and rreasurenent specialist/the availability of design and produc- 
tion staff to he^lp teachers prepare materials. 

Categories of responses were strongly agree, agree, have no opinion, disagree, and strong- 
ly disagree. ,The results of teacher and administrator responses to the statements con- 
cerning the need for specialized personnel and deployment of personnel are^shown in Table • 
lY-o. Full tables are presented 'in Apoendix Bravo-7 and include, combined data not shown below. 



PERCEPTION' OF HEED FOR SPECIALIZED PERSOHNEL AIIO POSITIO:^S* 



Teachers' and 
Administrators' 


Strongly 
Agree 


Agree 


No 
Opinion 


Disagree 


Strongly 
Disagree 


Viev/s of the 
Heed for: 


T 


A 


T 


A 


T 


' A 


T 


A 


T 


A 


Resource 
Specialists 


36.6% 


34.5% 


39.0% 


54. 5^ 


9.8% 


7.3% 


14.6% 


2.7% 


;0-% 


0.9% 


Maintenance 
Special ists 


29.3 


26.4 


36.6 


45.5 


22.0 


14.5 


9.8 


12.7 


2.4 


0^9 


Testing and 
Ilecsurercnt 
Specialists 


17.1 


10.1 


24.4 


28.4 


36.5 


25.7 


22.0 


31.2 


-0- 


4.5 


Production 
Specialists 


29.3 


19.1 


48.8 


51.8 


9.8 


16.4 • 


12.2 


12.7 


-0- 


-0- 



Table IV-o 

The need for specialized personnel in selection and utilization of learning re- 
sources appears particularly strong; adrr.inistrators expressed a higher degree of agreenent 



Detail , 



such personnel are needed than did teachers. Since 14.6 percent of the teachers dis- 
agrruti%that such perr^onnel \:erxi required in' a school using ejrf?rcational technology, one nust 
assuiT.el either that teachers feel conpetent to perform such tasks themselves or that their 
experience with such personnel in the past has not been positive. 

Sirtce maintenance often becomes a critical problem with highly sophisticated technologies, 
respondents were queried about whether they agreed or disagreed that specialized mainterrcince 
personnel were required. Again, a preponderance of both teacher and administrator respon- - 
dents indicated a need for such personnel, with 16.6 percent having no opinion and 13.3 
percent indicating that they did not think such personnel were requii^^Jf^here was no 
clear-cut pattern of differences in the responses of teachers and adcnnistrators. 

Respondents indicated less need for testing and measurement specialists than for any other 
special personnel. Only 12 percent, saw them as urgently needed and 27.3 percent as moder- 
ately needed, whereas 28.7 percent thought tney were not needed. 

Respondents were also asked whether the extensive use of educational technology required 
the availability of design 3nd production staff to help teachers prepare materials. A tot- 
al of 72.9 percent of the respondents indicated either an urgent or a moderate Jieed for 

♦Because of rounding of figures, th^ percentage totals in this table and those to follow may 
not always add up-to 100.0%; ^igw^r, the sums are never off by more than O.u. 
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such personnel, while only 12.6 percent t1>ought they were not needed. Teachers tended to ^ 
exp^^ess a slightly niore urgent need, but inore administrators expressed^a moderate need 
for design and production personnel. 

Administrators* responses v^sre cross-tabulated with the positions which they held. Dis- 
trict level ^dMinistrators saw less need for learning resource specialists than did build- 
ing level adF.inistrators, district-level supervisors, service center personnel, or college/ 
university faculty irerhers. Building level administrators saw more need for special test- 
ing and measureiTent assistance than did other administrators. • 

Effects of Tcchnolooy on Various Subsystems: Effect on Teaching Tasks 

Overview. Respondents were also queried concerning their perceptions of the effect that 
technology has on teaching tasks. Statenents (combined) in this area were as follows: 

The use of educational technology in schools frees the teacher from lecturing 
and consequently allows more* time to be spent with individual pupils. - 

Using educational technology takes more teacher time than traditional teaching 
methods/ir.proves teaching effectiveness for the time invested/requires that 
teachers invest more tir.e in scheduling and preparation/requires that teachers 
spend rore tine following up on \;hat pupils haVe learned/requires more teach- 
" ing skills than other approaches . 

The five categories of response \/ere the^same as for the previous group of statements; 
responses are displayed in Table IV-p, with full tables and data for the combined (teacher/ 
admini.strator) group in Appendix Bravo-7. 



lFFHCT ftCHh'OLOGY HAS ON.TEACHIMG TASKS 



Teachers and 
Administr-alors 
Feel Educational 
Technology: 


Strongly 
_ Agr-eH: 


Agree 

» 


Ho 
Opinion 


Disagree 


Strongly 
Disagree 


T 


A ' 


T 


A 


T 


A 


T 


A • 


T 


A 


Frees the teacher 


22.0% 


43.1% 


46.3% 


42.2'« 


2.4% 


2.8% 


22.0? 


11.0% 


.7.3% 


0.9% 


Takes rnore time 


9.8 


11.9 


35.6 


38.5 


14.6 


11.0 


36.6 


33.0 


2.4 


5.5 


Provides better 
effectiveness 


19.5 


34.9 


53.7 


53.2 


12,2 


5.5 


12.2 


5.5 


2.4- 


0.9 


Requires rore 
preparation 


22^.0 


33.6 


61.0 


49.1 


2.4 


10.0 


14.6 


7.3 


-0- 


-0- 


Requires nore 
fol lov/-up 


14.6 


20.9 


51.2 


52.7 . 


14.6 


10.0 


19.5 


16.4 


-0- 


-0- 


Needs more skills 


17.1 


13.6 


24.4 


47.3 


31.7 . 


12,7 


'25.8 


24.5. 


-0- 


1.8 



Table IV-p . - 

Detail . Kost respondents- indicated that they thought that the use of technology freed the 
teacher fronj lecturing and consequently allowed more time to be spent with individual pu^ls. 
A higher percentage of administrators (85.3 percent) than of "teachers (68.3 percent) indi- 
cated agrec'Tcnt, whereas 22 percent of the teachers indicated disagreement and 7.3 percent 
strong disagreement. * 
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Respondents were asked whether they agreed or disagreed that the use of educational tech- 
nology took roie teacher time than traditional teaching nethods. Teacher ti^ne was not de- 
fined for the respondents. Only 49.3 percent of the conibined respondents indicated that 
they thought it took i.ore tiT<?, whereas 39 percent of the teachers disagreed". Among ad- 
* mini stra tors, 38.7 percent thought that it took more tin>3, with crossrtabulations indi- 
cating that 64 percent of district level administrators felt that it took more time. 

Respondents eqreed rather strongly that using educational technology improved teaching ef- 
fectiveness for the tir.e invested; a total of 84 percent agfeed with this staten:ent. Dis- 
agreement was expressed by 12.2 percent of the teacher respondents. The lowest level of 
agreement ar.iong adninistrators , as determined by cross-tabulation, v/as for building level 
administrative personnel. 

Both teachers and administrators agreed strongly with the statement that using educational 
technology took rore time in scheduling and preparation. Respondents also agreed quite 
strongly that using educational technology required teachers to spend more time in follow- 
ing up on what pupils had learned, althojgh a higher percentage of them disagreed that 
more timti was needed for follow-up than that which was needed for scheduling and prepara- 
tion. 

Respondents \/er£ rore divided on the question of v/hether using educational technology re- 
quired more teaching skill than other approaches. Strong agreement was expressed by 14.6 
percent and agreer.ent 41.1 percerU, but disagreement 'was expressed, by 25.2 per«nt»ande# 
strong disacreeirent by 1.3 percent. A rather high percentage of teachers (31.7 percent) 
had no opinion as to whether rrore skill was required, perhaps indicating that they had 
limited traiiiing and/or experience in the area.^ 

Effects of Technolo':?v pn Various Subsysters: Teacher Control of the^ Instructional 
Situation 

Overvie;/ . Bespondonts were also asked to exoress their agreerent or disagreement with 
several state-^ents concernin^^teacher control when using educational technology. In 
this area, the stater.ents (co-ri^ined) were as follows: 

Using educational technoloay creates disciplinary problems in a class/causes 
the teacher to lose. control of scheduling of pupil activities/causes the.teach- 
er to lose control of vhdt is taught/necessitates toe much coordination In the 
part of the teacher to be worth the effort. 

- Teachers cannot be expected- to write, develop, and produce programs and content 
to be used in systems employing educational technology. 

The five categories of responses remained the seme.* Responses are shown in Table IV-q; 
full tables and data for the combined group are given in Appendix Bravo-7. 

Detail . Teachers and ad-ninistrators disagreed rather strongly that using educational 
technology createa disciplinary problc-ms, with 77.5 percent of the total number of re- 
spondents indicating that it dixl not. ^ 

A somewhat surprising response was given to the statement that when using educational 
technoloay the teacher lost control of sch*i^duling of pupil activities. Only 5.4 percent 
Of the respondents thought that the teacher lost control of scheduling; 80.6 percent 
thought there was no loss. Administrators tended to disagree with the statement more 
strongly than did teachers; 14 percent of district level administrators, according to 
the cross-tabulations, feU that teachers lo$t control of timing. 

The 'degree ta which teachers may lose control of the content that is taught when using edu- 
cational tecr.no^cgy was also queried. Again, respondents disagreed resoundingly wUh the 
idea that educational technology causes the teacher to lose^ control of content. 
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TEACHER CONTROL OF Ti!£ INSTRUCTIONAL SITUATION 



Teachers and 
Administrators 
Feel Educational 
Technology Causes: 


Strongly 
Agree 


Agree 


. Ho . 
Opinion 


Disagree 


Strongly 
Disagree 


T 


A 


T 


A 


T 


A 


T 


A 


T 


• A 


Disciplinary , 
^ probl ems 


2.4% 


2.7% 


7.3% 


3.6% 


31.7% 

* 


9.1% 


51.2% 


56.4% 


7.3% 


28.2% 


Loss of scheduling 
control 


2.4 


- 3.7 


2.4 


1.9 


24.4 


10.2 


63.4 


60.2 


7.3 


24.1 


Loss of subject 
control 


2.4 


4.5 


4.9 


2.7 


14.6 


4.5 


70.7 


59.1 


7.3 


29.1 


Heed for too much 
coordination 


2.4 


-0- 


17.1 


4.5 


19.5 


4.5 


48.8 


63.6 


12.2 


27.3 


Lack of teacher- 
developed programs 


14.6 


9.1 


24.4 


23.6 

u 


26.8 


14.5 


24.4 

1 


47.3 


9.8 


5.5 



Table IV-q 



As to whether teachers-should be expected to write, develop, and produce programs and content 
to be used in systens CFfploying educational technology, respondents were soreir.hat divided, with 
irore of ther.i disagreeing that teachers should bo expected to perforr this tas^ than 'eellng 
that teachers should write, develop, and produce prograrris. Such responses v/ould corroborate 
the stdten:ent rade earlier that teachers perceived a need for specialized personnel to' help 
v/ith design and production of n*iaterials.^ 

Respondents were also asked v/hether using educational technology required too much coordina- 
tion on the part of the teacher, to be worth the effort. Only 15.6 percent indicated that 
it did, and 8.5 percent had no opinion. Thus, by far the largest percentage of the respon- 
dents felt that the coordination required was worth the effort invested by teachers. 

Other Questions (See Appendix Bravo-8 for tables.) 

In order to ascertain the feelings of teachers about educational technology which students 
might use on an individual basis without teacher supervi/Sion, and very likely' aw^yfro-n the 
school building, respondents were asked whether they wou\d find desirable or undesirable 
a developreni in v/hich pupils obtained learning prograns two days per week for independent 
study at hore through their T9 sets or other equally sir.ple and available technologies. A 
total of 16.6 percent judoed such a development highly desirable, 32.5 percent thought it 
desirable, 31.1 percent were undecided, 17.2 percent thought it undesirable,, and 2.6 percent 
•thought it highly undesirable. Teacher ^^nd administrator responses were ?^milar, with ad- 
ministrators finding the potential development a few percentage points rpcre desirable than 
did teachers. Cross tabulation indicated that 80 percent of education service center per- 
sonnel judged such a developnent desirable or highly desirable. 

^'Kespond^ts were also asked their preferences for modes of In-service programslln which ^ 
they might participate. Possible responses ranged frcxn a strong preference for Individu- 
alization to a strong preference foV group sessions. By far the largest percentage of re- 
spondents (51.2 percent of the teachers and^40.7 percent of the administrators) indicated 
that they.wo^ld prefer in-service programs vAith. equal amounts of group and individual ac- 
tivity. Only 8.1 percent of all res-pondents expressed a strong preference for totally in- 
dividual tzed programs and 12.1 percent for totally group-oriented programs. 
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In a rather co-^plox question) respondents ^.^erc asked their opinions about the relationship 
betv.^cn ccco .rtcl'i'luy ci.^ lecrr&lcjy. An overwhclriir.g £3.2ipercent indicat£'d tliat they 
felt that t£?chno]ooy could irprove teaching^ 10.7, percent u-e^e undecided, and 2.0 percent 
felt that technology nirht cause loss of cldSsrooT. control. 'Only a very fev/ felt that 
the use of technology caused educators to become rnore vulnerable. 

Respondents i er^ also as^ed to assess the si ills related to the use of educational tech- 
nology that rest beginmrc tec,:rc'rs possessed upon co-^pletion of their pre-service programs. 
Beginning tocchers i.ere judged as slightly skilled by 55.4 pe;rcent of respondents, as skill- 
ed by only 13.5 percent, end as very unskilled by 13.5 percent, a clear indication of changes 
needed in teacher education prcgran.s. . 



INFOPIIATION SUPPLIED BV TEACliCRS ONLY 
Willincness to Use Terhrolo:^/ "^n In-Service 

Ovc»'/ieir. Teachers v;ho responded to tre questionnaire v. ere asked about their v/illingness 
to use gu'en techr^^lcgies to i-nro/e their skills thrcurh in-service activities. The sar.e 
^questions -ere asker; of siti.'M'iC^s in vhich teachers had released ti^e fro~' classes for 
.such actl.'-ih^es a^^d of ^itt^i-icrs In wr»ich they v^ere •pa'^ticlpatmg in the activities ^- 
ter school or* tne;r Or/n tir3; sfecific questions (ccrnbined) were as folloir/s: 

Indicate c*" your ars.vor sheet your willingness to use the technologies listed 
telo.'.- to i-^rc^e your s<ills through in-ser/ice activities during released ti .e 
fro*^ Instr.'ct-^c^ during tre school dey/neld a^fter school or eccc-pl ish'^o on your 
^ O'.^n t1^ C' cuts ICC the school day. 

Catc':*c^''es o* *'e5'"0'^se ve»'e ve*"y vjiliir-o, v:^ 11 inn, undecided, ujiwilling, and very urwilling. 
As night le c-Apccted, teachers pr^f^^^red rele^sed tire for sucii activilles, but not as over- 
whelr.irgly as -^ight rave been a'-ticipated. Responses are displayed in Table IV-r. 
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Detail. The large number of responses in the undecided column indicate that the nature of 
fRi-Eichn610Qies suggested for use in in-service programs may be a more critical factor 
thLthSflJ? that an activity is engaged in by teachers on released time or on their own 
m . ?ho?e\ c 0 g?erv,M^h^?ercSe?s indicated the S'-eatest willingness to use ei her 
onlheir a.n or on released ti^.e. were the more famjliar and conm,nly "^Jj ^echno^o^ies. 
motion Dictures video recording, and audio tapes an^ cassettes. Jhe technology which 
tfacS r ?Sd c:te2^?h°e llasJ wi?iingness to use was the "mputer e spec ally on eir^ 
time On their o^n time they also expressed reservations about "!1"9 automatic search 
flTs'mul triismission. dial access, automated search P'-o^jding ci a ions to art^^^^^s^^^^^^ 
soire cooiputer-aided activity. These responses v/ould seem to indicate ^1?^^ u nf ami liar >-t|,. 
l°Th t?e tecLlogy and the possible need to use it without assistance influenced the. re- 
sponses regarding willingness to use it. 



INFORI-IATION SUPPLIED BY ADMINISTRATORS ONLY 
local Support for Technology 

Overview. In addition to the questions discussed previously in which !:"P°"Soav'!Jo"^''^ 
thS7r per ceptions of board me^nbers' and parents' support of educa|ional f ^hnology from 
W-Il funds administrators were also asked about the percentage-of local financial sup- 
:"t\S1,oufdTe^:nifn5 to"rlco,-^nd for certain cost items inherent in implementing 
a telecorrn:unications system in a ^school. The question was as follaws. 

If the prograiiraing and software for telecommunications were P'^ovijed for all 
schools in Texas by the state, indicate the portion of the cost of each item 
tSat Jou J^u 3 e wiping to bear from local funds in order to have the pro- 
gnaLing available to pupils in your_ school. (Mark one response for each . 
question.) 

Categories of response were none, 0-252, 26-50X, 51-752, and 76-100%. Responses of the 
administrators are shown in Table IV-s. « 
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Detail . As the table indicates, relatively small percentages of administrators would be 
willing to expend more than 50 perct-nt of the cost of any given item from local funds. 
Items for which they \/3re nost willing to expend 50 percent or more of local funds were 
printed progroT.med instruction, maintenance personnel, recording equipment to take mater- 
ial off tne'air or transni^sion lines, and television receivers. A rather high percen- 
tage of respondents indicated that they were not willing to invest any local funds in 
each of the technologies, with the iten-s receiving the highest percentage of "none" an- 
swers being long distance transJTiission, software developnient, computer terminal rental, 
and antenna syster,s to receive signals. Slightly less than one-half of the respondents 
were willing to invest up to 25 percent of the cost of the follo\/ing items from local 
funds: long distance transnlission, antenna syster.s, systems to distribute signals 
throughout a building, co-puter terninal rental, printed instructional programs, and 
software develop:T:ent. 

Cross-tabulations of these responses v.ere prepared according to district size, ethnic/ 
cultural cLaracteristics of the district* conrnunity characteristics, and Regional Educa- 
tion Service Center nur:.ber. 

The cross-tatulation of size of district with the percentage of local funding which each 
district would be willing to supply indicated no appreciable differences a^ong the'vari- 
ous cost ite"s listed ori the questionnaire. The r.ost noticeable difference was in the 
larger nu.'ber of respondents frc' snail districts indicating that they were \nlling to 
invest no local funds or less than 25 percent of local funds in the cost itens. Respon- 
dents fro-n large districts (over 50,000 ADA) and those from districts wUh ADA*s between 
10,000 and 53,000 sho..'ed more willingness to inveit between 25 percent and 50 percent of 
local funds in rtost itenjS. 

A cross-tatulation was rade between willingness to fund localjy and the number of ethnic/ 
cultural g'^t'DS represen ted by e school distr^t's constituency. The districts which had 
at least tt.o, and often three or r-ore, ethnic groups represented in their constituencies 
appeared to be nore willir.g to invest up to 50 percent local funds in the cost of items 
such as long distf.rce trarsmissicn, antenna syster^s, distribution systems within buildings, 
television receivers* ^o"puter terminals, and progranrred instruction. Respondents from 
districts wlt^ only one etnnic group in their constituency tended to present very ni>:ed 
respons'es, irdicatir.r., for exa-'ple, ..illingness to invest quite heavily in recording 
equipr»/3ht, software, "and personnel for both utilization and maintenance, but less willing- 
ness to invest in other itc-T.s. 

Resp3nses wei*e also compared with co-rrjnity demographic characteristics. For long dis- 
tance tran$',ission costs, respondents from rural districts indicated willingness to ex- 
pend under 25 percent Icca"^ funds. Kore respondents from sr-3ll towns indicated willing- 
ness to spend between. 25 and 75 percent local funds, to receive signals. For tne build- 
ing of antenna syste^'is to receive off-air signals, suburban and urh^n districts indicated 
willingness to expend more local funds then any other type of district. Expenditure of 
local funds for installing electronic distribution systems within buildings received low 
willingness ratings from all re,spondents. At least SO percent of all respondehts, ex- 
cept for tnose frcr. urban districts, indicated that they would be willing to spend no 
irore than 25 percent local funds on purchasing television receivers. In general, re- 
spondents from districts of all sizes indicated lo«' priority for computer terminal ren- 
tal or lease, with 95 percent of the respondents from rural districts indicating that 
25 percent of the cost was tharaxir. un they would be willing to spend. One-third of the 
respondents {from all sizes of cor-^onity) indicated that they would spend 25 to 50 per- 
cent of local funds for. recording equipment to record information for later use. Appar- 
ently ferf of the respondents recognize the potential of this equipment for greatly ex- 
panding the learning resources available to students. Printed prograirrod instruction 
fared much better among respondents; 21.4 percent of them' indicated that they would 
spend from 50 to 75 percent of the cost from local funds, although there was no clear- 
cut pattern by demographic characteristic of district. 
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staffing, either with professional utilization specialists or with maintenance personnel, 
tended to follow the same general pattern in the ratio of state to local support; most 
respondents indicated willingness to spend up to 25 percent on staffing, and some were 
willing to go as high as 50 percent. Those willing to spend more local funds for staff- 
ing tended to be from suburban districts. Software development costs rated slightly bet- 
ter as a local expenditure item tharj^ did* sorriS other items. Twenty-three percent of the 
S respondents fro:D s^nall cities indicated that they would be willing to invest 50 to 75 per- 
cent of local funds in software development. 

Cross-tabulations of respondents' answers with Regional Education Service ^Center numbers 
produced no usable results because of the small sample size. 

Econocnic characteristics of conrrunities v/ere also compared with expressed willingness of 
administrators to expend local funds for the sane items. In general, industrial and ag- 
ricultural con^nities tended to be v/illing to spend approximately 25^percent local nonies 
on irost itens. College and university related cocimunities appeared to be more willing to 
expend larger anounis of local rronies on. staffing and on softwaVe development, whereas re- 
$poncfents from industrial, agricultural, and conn^rcial communities tended to favor local 
investiTient in more tangible itecis such as television receivers and programmed instruction 
in printed form. 

Information f^eeds of Admini-strators 

Overvierf . While the assumption may be made that administrators need all of the information 
about teaching processes, de/elop-^nt, perforrance, and in-.service that teachers need » there 
are also special admmstrative needs which r.ight be met, ih part, by a telecommunications 
system. Several types of infomation that could be supplied to administrators were there- 
fore listed, and adainistrator respondents were asked to indicate for each type whether 
they felt an urgent need for it, felt a rx>derate need for it, fait that current infonnation 
was adequate', felt that the inforr^tion was not needed and possibly undesirable, or felt 
that the infon?ation was definitely not needed and highly undesirable. The responses are 
displayed in Table lY-t. 
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De tail , When the percentages of respondents who ,indicdtcd that they had an urgent need 
and t; i Ddcrate r.:cd for tho -suggested ir.Tcnratlon are combined, it is clear that all 
itens jr.ight scrs'e to irprove the information base fron v.hich administrators rake deci- 
sions. Ihe iteM on v.hich nost respondents felt no need for information was cost esti- 
mates for va'-iojs goods and services, perhaps because of the currently unstable price 
structure of all coods and services. Aneas in which they expressed greatest need v/ere 
(1) disseiT.ination'proora'-s to alert theri to new policies and legislation; (2) a current 
av;areness service to alert the.^ to signi^'icant journal publications; and (3) a service 
to alert tre'i to continuir.y education opportunities, de^/elopirvg technologies, ne./ in- 
structior.sl rater ials, and research sur- varies of learning theories and concepts. In 
other words, they expressed a definite need for inore efficient inforratfon reduction 
and dissci inaticr than they cur^-ently have available. Implied in this need is that the 
disseninatfcn be selective in terns of individual user profiles. 

Cross-tabulotions of responses were run on the administrative infcrr.ation needs together 
v/ith 5ize of district and co^-jnity characteristics. 

Cross-tabjlation of size of school district v/ith administrators* perceptions of their in- 
forrstion rced> produced no clear-cut results. A pattern that did seen to ercrgc was that 
ad: inisV"ctc-*-s in the largest districts (ever 50,000) tended to see' a rore urgent need for 
the inforration systers su^oested in the c'^restio'^naire, ;.hile those in districts with 
ADA*s bet..*C£n 1 ,5CD and 5, ODD seerred to see the least need for such inforpation. One in- 
terestin3 resjlt ^as that al—wSt all ad^ ^'nistrators in all sizes of districts indicated 
either an urijOnt or a roderatc need for information atout developing technologTes. Since 
this Guestiori appeared at the end of the questionnaire, resDonses r?^y-hav^ bofen patterned 
somewhat by the cuestions ..hich the respondent had answered previously; however, anotner 
possible reason fc** such -a rarked indication of need for inforration about developing 
techrolcgies' is tnat adr^inistrators are indeed aiiare of the galloping pace at \.hich tech- 
nolcics char.' c c.r.d r-" feel th;t this rapid pace dete**s decision-'^"='ki*^g becajse they 
are not aware of future de/elcpr.ents which r-ay affect the usefulness of current technolo- 
gies. 

J^nen co-Tunity demographic characteristics were corroarcd with resoondents' expressed needs 
for infornaticn, respondents froTi. rural co-.rjnities generally evinced a greater need for 
inforrat-.on t^l3n did ether respo^cents; on inforration about policies and legislation, 
100 iicrcent of ti-e respon^ierts frcn ru»'al co-^^jnities indicated a need for additional and 
cu'-rent inforration. Respor^^ents fror^ urban districts joined those fror. rural districts 
in indicating that they reeded a great deal rore inforration on curricular de/elop^rents 
and on instructional naterials. 

Comparison of eccnc^ic characteristics with respondents' expressed needs for infcnration 
showed relatively few differences ar.ong respondents fror. corTmuni ties of different types, 
and none tnat were rarked. 

Further cross-tatulation of responses with type of administrative position that respon- 
dents held sncr.ed tnat district level administrators expressed a far greater need for 
cost inforratlo'^ tnan did ot^er adnlnistrators. District level curriculum and super- 
visory personnel expressed the lowest levels of need for inforration on developing tech- 
nologies and on learning theories and concepts, conceivably because they see themselves 
as already cognizant of this facet of education. 

I 

Smm'f REMARKS 

The reader of this chapter should again be reminded to view its findings with some re- 
servations, both because of the snail -sa-ple used and because of tne acceptable but not 
irpressive rate of. response (33 percent); the relatively small proportion of responses 
fron teachers should also caution against broad extrapolation of findings. Finally, it 
should be noted that when respondents con.pleted the survey instrument and returned it». 
the state legislature was in session and appeared to be considering several different 
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school finance reform proposals, leaving respondents almost completely "in the dark" 
about v.'hat to expect with regard to state support of education in the comimg biennium. 

Information Needs 

From the responses of both teachers and administrators, it is clear that any proposed 
telecoOTunications system needs to take into account the information needs of profes- 
sional personnel concerning educational trends and developments, performance of teaching 
tasks, specific instructional processei, and methodologies and materials to be used in 
teaching content subjects. Over 80 percent of administrator respondents also expressed' 
needs for updating information to aid them in administrative decision-making. A ques- 
tion not explored in thisSurvey, but one which should be given careful consideration,' 
is the degree of information reduction desired by educators and how easy it should be 
for them to obtain further information on any given topic, ^ 

Attitudes Toward Technolociy 

Both teachers and administrators expressed more favorable attitudes toward those terh- 
nologies with which they were conversant or which did not appear to be complicated, but 
administrators were rnore willing to entertain the use of more complex, sbphisticated 
technologies. 

Support for Educational Technology 

Slightly under 50 percent of both teachers eind administrators thought that parents and 
school ^ards would support many of the technologies •suggested> whereas 20 to 50 percent 
of the respondents thought that parents and board menbers would oppose the technologies' 
introduction into schools on a basis of local funding. With state funding, the indica- 
tions of support v/ere mch higher. 

Administrators shov;ed reticence to finance a large percentage of educational technolo- 
gies from local sources; again, the reader is asked to remember that the questionnaire 
went out during a legislative session considering school finance reform. 

Effect of Technology on Other Educational Subsystens 

According to respondents, the use of educational technology would seem to require a num- 
ber of support personnel, including (1) learning resource specialists to assist with utili- 
zation of technologies, (2) maintenance specialists, and (3) production assistants. 

A large percentage of respondents thought that educational technology increased teachlny/ 
learaing effectiveness and freed the teacher for work v/ith individual , students. A simi- 
larly large percentage did not feel that the use of mediated technologies caused the 
teacher to lose- control either of timing or of content being taught. 

Use of Technology in In-Service Training 

Respondents indicated greater willingness to use the more familiar technologies for in- 
service training on»their own time, whereas they wanted use of the more complex technolo- 
gies such as computers, facsimile reproduction, and two-way, interartive systems to be 
done on a released time basis^ 

Overall, attitudes toward the use of technology to meet teacher needs were more positive 
than negative.^ The expression of need from both teachers and administrators for informa- 
tion and continuing education 'was staggeringly high, and^JyuO^'^N^iven high priority in 
any instructional resources system. There appear^^,t«^W^general >J4mate of acceptance, 
with some honest reservations, and a genuine desine on the par,t of professional pfersonnel 
who responded to the survey to continue to learn. 
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Application of Survey Findings 

The overall fir.dings nf this survey were iatended to be, and are in fact, a main pillar 
in the solution structuring of t-his study, further use of these results will be found 
in Chapter JX, dealing \nih alternative solutions. 
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PRECIS ' ■ ' / . 

This chapter examines all the networks in Texas which could be Identified and 
. that might be useful, eitfier wholly or in part, for purposes of educational 
technology. These nets are examined iti terms* of u^ers; type of traffic, switch- 
ing (if any), and traffic loading. . ' 

the opening section gives an overview and some, definitions. The next seotibn^ 
examines the nets, including discussion , of twelve separate networks or systems. 
One of t;>3ese discussions, on library networks. Itself incjudes 14 separate nets 
designed for <lifferent pucposes but all involved in educational endeavors (al- . 
though Jnany are In higher educjition)^ 

. .^-^ 
The next section treats the legislative aspects of the telecommunications func- 
tions, including a discussion of ^rior .efforts as well as the status of, some 
relevant legislation. Several Texas bills are identified and explained and 
their current status indicated. 

* 

Implications of all the existing nets are enumerated and discussed. The existing 
telephone and data nets are deemed significant for educational purposes, and the- 
extenslve CATV capability ir^ Texas is also considered important. 

The chapter contents are: . . 

General ' P* V-1 

Networks (including library networks; p. V-2 

J.egislative Aspects p. V-21 

implications / p. V-40 

Bibliography p. V-42 

(See also Appendices Charlie and Delta) 



ERIC . ^ / 




EXISTING T€XAS NETWORKS 

GENERAL 

This chapter focuses specifically on educational telecommunications resources already ex- 
isting within the state of Texas, and it broadens in scope to encompass more of the field 
of educational technology, from the facilitation of human lea^rning to systems engineering 
of instructional resources and the management thereof. The methodology employed in gather- 
ing this information has included contact v/ith vendors, federal and state agencies, and^ 
professional and technical societies, as V/ell as the use of both manual and automated lib- 
rary search and retrieval systems, such as ERIC. 

Various technologies v/hich are integral to and/or on occasion require the use of telecom- 
munications networks are included within the scope of this study because tej^omrrtunications 
alone represents one link in the chain of a total instructional resource data base. The 
role played' by the telecommunications network is that of a delivery system, with the vari- 
ous "nodes" or exchanges representing input, output, and transfer points that create a 
more even flow of informatio^v This information may pertain to instructional content with- 
in an educational system, niay relate to some function of a particular administrative 
process^ Whichever rple it >^orms, the content is generated outside the telecommunica- 
tions network and the information is ultimately used in activities which are also v/holly 
outside the netv/ork. 

Tel ecoimiuni cations' technology has great potential for improving both the quantity and the 
quality of education, particularly in the areas of computerized information storage and 
retrieval, computer-managed instruction,^ video projection techniques for auditorium- 
sized classes, and handling of great masses of information that can be digitalized. How- 
ever, a distinct division exists betv/een this technology and its users in the 'field of 
education. Telecormiunications networks can handle information or media to or from any 
agency; they are not specifically concerned with content, but rather with the competen- 
cy which ensures that the content arrives rapidly, accurately, and intact— whether it be 
writing, images, sounds, or decipherable intelligence. In order for a telecommunications 
network to be at its most efficient, the content should be made congruent with the tech- 
nology, and the symbiotic relationship between the system and the educator who uses it 
roust be fully understood for successful implementation. 

Fortunately, telecon^munications technology, is sufficiently advanced that a wide spectrum 
of solutions is available to educators with specific problems to be solved. These techno- 
logical- solutions can be tailored to meet the unique requirements of large and small school 
systems, urban and rural environments, and various ethnic mixtures. However, in order to 
implement any solution successfully, Xhe educator must be able to understand both the tech- 
nology and the system it comprises, to use them efficiently and pragmatically, and to avoid 
being bogged down in technical details and ramifications. Otherwise, the wealth of know- 
ledge available will be but an emj^rrassment of riches, and lack of comprehension will pre- 
clude the introduction of any innovative solutions at all. This situation can be averted 
only through a process of definition, clarification, and amplification of termsf and pro- 
cedures. To this end, and to place this section of the study in perspective, we shall be- 
gin by defining the term network, as used herein, with telecoimuni cations: 



A netv/ork i-s a systeni of locations interconnected by communications ' 
chann^U* In telephone co.:"unic«tions , a sv/itched network, is a net- 
* v/ork of telephone lines using dialed telephone links, whereas a pri- 
vate line network is a closed nct'.;ork of con7nunications channels con- 
fined to the usij of one custonier-or hierarchy for conruni cation to 
one or rore other custcnters. V/hile there are many types of networks 
other ti)an telephone (digital, vid*ei&, focsir.ile, telegraph, Ali/FM 
radio, telex, etc.),^ the above definition has been selected as a 
basic reference point for the study of existing educational' telecom- 
munica.tions networks in Texas. (Educational Dev^lopnient Co^p. , 1975) 

The Texas, telecornruni cations assessrr.ent corrprising the remainder of the chapter consists 
of an ex-amination of each of the various netv;orks: its hature, participants, purpose, 
functions, and potentialities. Scirie few Texas networks are omitted from the discussion, 
either because they v;ould have no accessibility and hence no utility to other organiza- 
tions (for e/.anple, tlie Dcpartii^ent of Public Safety network, which operates on a confi- 
dential , intradcpartf.^ntal basis), or because they are minor and/or fragmented and do not 
merit further consideration. The major networks having potential for expansion or share.d 
use are exe.nined in sore depth, and the alternatives^are compared on the broad bases of 
costs, compatibility, further growth potential, and legal factors. 



NETWORKS 



The existing teleco-nnijnications base in the state of Texas comprises ja vast number of di- 
verse network resources, including cornnercial television broadcast stations, s^tato-owned 
educational television stations, comr^unity antenna (cable) television services, closed 
circuit television, instructional television fixed service, library infornation handling 
networks, networks for corputer-assisted instruction, a dedicated switche'd state telephone 
netv/ork-, and an educational management information handl ing^^ystem. 



Greenberger et aK (1974) provide a listing o[f 
of cof.'puter neiworhs, interpreted herein witl^in 
as follows: 



nine major potential uses or applications 
the broader context of telecommunications, 



(1 ) AdT.inist»-ative 

(2) Instructional 

(3) Educational development and- testing 

(4) Computation 

(5) Library infornation storage and retrieval 

(6) Data processing 

(7) Management infornation systens 

(8) Cor.":.:jni cations (store and forv/ard telephonj^ and data switches) 

(9) Laboratory control and data acquisition 

Figures Y-A dj\d V-B repres*cnt an effort to categorize existing state telecommunications re- 
sources according to type and use of network, respectively. 1/here multiple uses exist, 
this is so indicated. In Figure V-B, where the matrix adheres to the Greenberger 1 isting , 
a tenth category. has been added tt) cover the comrtercial uses of telecommunications, such 
as comn^ercial television stations and cable syitems. These figures indicate a wide variety 
of applications, with conpatibil ity limited primarily to tecf^nical areas such as voice fre- 
quency transmission, data transmission, and video transmission, 

TAGER. ^ 

The Association for Graduate Education and R^esearch of North Texas (TAGER) is a non-profit 
educational organization chartered in August, 1965, and headquartered at Southern Methodist 
University in Dallas. It'operates a multichannel closed circuit microwave television sys- 
tem linking a num.ber of institutions of higher learning and industrial organizations in 

• 
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North Texas, primarily Dallas and Fort Worth. (See Figure V-C.) The system is an inter- 
active one. Kith telephones and voice grade answerback lines at each participating site 
that are patched back to the site initiating a broadcast, thus allowing tv;o-way conversa- 
tion during live one-way videocasting. In all, six TV channels are involved, with an aver- 
age of three to four channels normally used throughout the year. 

Hine educational institutions and eight co:nT,ercial corporations are currently participating 
in TAGER. Although the principal source of broadcast material is Southern Methodist Univer- 
sity, broadcasts nray be originated from live classes conducted at any one of the colleges 
or universities, all of which are equipped with studios; the industrial sites have receive- 
only facilities. The system, originally financed by a research grant from the federal gov- 
ernfT.ent, is now self-supporting, although some industrial sponsors are discontinuing par- 
ticipation because of present-economic conditions, and maintenance and operating costs 
are increasing as a result of the energy crisis. 

The purposes of the organization are to provide the necessary competency to develop coopera- 
tive instructional prograns between participating institutions; and to improve the quality 
of higher education in North Texas by providing r^re avenues of access to greater nunbers 
of students througn rore efficient utilization of instructional resources and faculties 
via micro-fjave tele/ision. Th^ system has offered 1,132 courses to date, v/ith a total en- 
rol Lxent of epprcxirately 25,591 students at the nine caTpuse$ and seven industrial plants 
in the Dallas-Fcrt V.'orth area. Offerings for the 1975 school year include 95 additional 
courses for presentation to sorr.e 1,600 students. The curriculun, designed to reet the 
high technological de-^ands of the Dallas-Fort Worth industrial complex, includes a high 
percentage of engineering, science, mather^atics , and business courses, many at the gradu- 
ate level. Undergraduate and sone graduate courses are also offered in English, foreign 
languages, anthropology, theology, history, political science, sociology, speech, educa- 
tion, economics, statistics, biology, cl^.e-nistry, and physics. For the 1975-76 school year, 
the system additionally plans to offer ct^-puter science and classics courses. Participants 
may register as full -enrol Irsat students cr as auditors; the cost for a three-hcur course 
is $300 for full enrollment cr $50 for auditing. ^ 

Future expansion could involve the installation of a channel expander to provide data un- 
der voice capability and the use of a coirputer for on-line storage of ansv/ers and records 
during interactive student use. Resporrse would be via teleprinters or cathode ray tube 
displays, v/hich could provide a rore precise tnput to the computer for record keeping 
and student answer processing. Constraints on such exoansion would be the additional 
costs' for a corputer, a multiplexer, end terminals, assuming that channel derivation 
equiprent will be available to provide for as many as 128 nuftiplexed voice bandwidth 
half duplex circuits. This additional capability would provide a more flexible on-line 




nearly ten years old and beconing obsolescent. 



In sumnary, the TAGER*system is the largest and probably the most efficient of the Texas 
instructional television fixed service netv/orks. Response of the faculty and students- 
involved has been overwhelmingly favorable. However, as previously indicated, the net- 
work is facing tne problen of obsolescence because it lacks capabilities other than tele- 
visiorr broadcasting. Multi-purpose video and data systems are now in use elsewhere in 
the state (e.g. , tne Texas Telecor.puter Grid Systen of Central Texas College), and a fur- 
ther study of future technical requirements for TAGE,R is now in order. In terms of cost 
analysis, TAGER is si ightly. m^re expensive than traditiunaT instruction because of the 
cost of the plant operating system, which must be maintained at a high degree of effici- 
ency whether in use or not. The transmission network was built, essentially, with a per- 
sonal gift of $1,000,000 from a Dallas couple; each 6f the four studio classrooms at ' 
Southern Methodist University (SMU) cost approximately $60,000 to set up and equipr. At 
industrial sites, to install one receiving classroom with the equipment necessary for^ one- 
channel reception costs approximately $40,000, each additional channel and classroom incurs 
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TAGER SYSTEM 



In order that thf majmitudc of the TAGER S>sfcm mif;ht be fhown in 'tis proper 
penipccti*e. the {ollowin;: f:eogr2ph»c«l representation is presented. 
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costs of about $20,000. Staff and maintenance costs are shared by participating institu- 
tions on the basis- of relative use, with the biggest user, SMU, spending approximately 
$30,000 per year. Cost problems, as it^entioned, are presently exacerbated because of the 
current economic situation, which has forced many defense-oriented .institutional sub- 
scribers to cut back on or eliminate tuition payments for their employees. This, in 
turn, has raised overhead and operating costs for the universities that constitute the 
backbone of system support. 

TEMP 

The Texas Educational Media Progra^n (TEMP), a non-profit corporation now dependent upon 
contributions from irenbers and foundation grant funds, was organized in 1961 as the Texas 
Educational Microwave Project through a grant from the Department of Health, Education, 
and Welfare to the University of Texas. Physically housed in the new School of Comfr^unica- 
tion building on* the University's Austin campus, alongside the educational YHF television 
station KLRN {Channel 9), TEMP is ranaged by the UT Department of Radio/Television/Film 
as a part of its academe facilities. The station is staffed by a small group of perma- 
nent professionals, and is considered one of the finest and most efficient educational 
telecttimjni cations operations in the state. 

TEK? provides progrons through closed circuit television (coaxial cable and micro'.'^ave re- 
lay) to three state-sup^crted junior and senior colleges and five private senior colleges 
in the Austin-San Marcos-San AAto^'^o area. (See Figure V-D.) While rest TEKP transmis- 
sion corprises instructional television progra^Ts,- there has also been some use of the nicro- 
v/ave systen for a small a'^unt of digital data. The rtetwork presently conr^rises eight col- 
leges and eniversities in Austin, San Antonio, and San Marcos; any other institution of 
higher education in this geographic area that can install the necessary microwave equip- 
oent and rake annual contributions (assessed by enrollmentformula) to operating costs is 
also eligible to join the system. ^ 

The purposes of TEMP are several fold: to share faculty resources among the mienber institu- 
tions; to provide audiovisual stiruli which are not readily available to the classroom in- 
structor; to produce televised materials which are designed -to meet the individual needs of 
colleges and universities in the region; and to provide course^/ork support for merrier in- 
stitutions lacking strong resources in particular academic areas. 



as a suppler.ent to regular class- 
ill users, and only those programs 
save wear and tear on the systerr. 



TEKP transmits scheduled broadcasts fron the Cormunicatibn Center at the Univefsi ty of 
Texas, Austin, sirul tareojsly to all rre^.bers. Progranmiig erphasis has recently shifted 
from coT.plete televised courses to the use of the medium 
room instruction. Monthly progran guides are issued to 
requested by instructors are actually aired, in order tol 

A cross-reference file made up from the catalogs of universities and film or tape libraries 
across the country, comprising over seventy main subject headings, helps users locate sup- 
plementary programs prc:luced elsewhere. Materials requested--generally 2-inch video tapes- 
are ordered by the Austin headquarters and broadcast to the requesting institution. 

Program offerings for the 1973-74 school year included broadcasts in the areas of anthropo- 
logy, business, ecology, education, ethnic studies, history/political science, journalism, 
language, literature/English/speech,"music/art/drama, philosophy, public*affairs, science, 
sociology/psychology, and other, miscellaneous topics. A total of 720 hours (1,958 feeds) 
were broadcast, including use of a video cassette machine for playbdck-s in classrooms on 
the University of Texas campus. The operating budget for fiscal year 1974, was $73,474. 

lEHP tentatively plarrs to merge with TEKjN'ET, if and when the latter is funded and made opera- 
tional, for sharing of resources arang the publicly-supported institutions of higher educa- 
tion in Central and South Texas. (See material on TEKIIET, page V-27.) Future considera- 
tions will need to take inta account the growing obsolescence of some of the microwave equip- 
ment, which no systematic planning effort has yet been launched to obviate. 

• p 
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TEXAS- EDUCATIONAL MEDIA PROGRAM 
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4. Southwest Texas State University 
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The Texas Telecorputer Grid Project 

The Teleccrputer Grid initiated in 1973 by Central Texas College, Killeen, Texas, is an 
Instructional-television fixed service network operating in the 2500 KHz frequency range 
and integrating a variety of teleconrrrjnications coinponents. (The term telecommunications 
here incli;des audio cc^nications , dita co'nr.jnications , computer transmission, and tele- 
vision.) Telecasts may be made from any point on the netv/ork to all other points; two 
television channels and up to. four audio channels are capable of operating simultaneously. 
The netv;ork Is only jjartially operational at this time, with completion anticipated in 
1976. ^ 

Participants in the nctv;ork are shov.-n in Figure V-E, with the status of the individual 
links varying widely. The facilities in Killeen, Fort Worth, and Dallas are nearly opera- 
tional. In San Antonio, the studio has been ccT>pleted and hocked into the Telecomputer 
Grirf systc"^; it is expected to becc^e ope'ratlcnal around July, 1975. The Texas Education 
Agency studio,* located in the facilities of the Southwest Educational Developrnent Labora- 
tory in Austin, is also expected to be operational son^e tire in 1975. The Federal Comuni- 
cations Cc-Tission bas issjed a perrit to extend the Telccorputer Grid to Houston via Con- 
,roe and establish a studio in tne Region IV Education Ser/ice , Center , located in the Han- 
cock Center-. Finally, additional proposals have been submitted to the Texas Education 
Agency for providino a digital data transtrission cai>ability to the Richardson and San An- 
tonio nodes of the Grid. At present, the transnrission quality of the system is sor^^what 
substandard, ^nd the systen operation is still subject to frequent failures. Data COT-T^uni- 
cations. lines apparently are not of the high quality circuit that provides a minin^jn error 
transmission rate, and the circjits thenselves are not in the class ^3 or 4C conditioned 
data-circuit category, which is required for nediu~ and high speed data rates. 

Distribution of prograrniing ard data to system users nay be accorr^pl ished by cable in 
areds of popjlat**ori corcc^tratic^i ty droppirg video and data chcr.ncls, with subsequent 
distribjtion by cable if necessary* to populations in the vicinity of micro-wave repeater 
stations; and in soTe cases by sjbsid^:ary nicrovave shots to outlying users- The system, 
is designed to: (1) interconnect the central offices of participating institutions in 
order to transfer cu'-rent infcr^.at1on for use in planning, evaluation, and reporting; 
(2) provide duplex pict:;re ar.d a'udib transnission capabilities for teacner training, 
disserr.ioation of inforration, and instrjctional purposes; and (3) ccrnbine data and tele- 
vision capabilities in corpjtcr-assisted instrJttion, televised instruction, etc. "^"2 sys- 
tem issch3duled to be tested in the general application areas of management, library re- 
source retrieval, television, co"puter, and teleco'puter. 
« 

Recent pilot projects in Fort U'orth and Dallas have involved an in-service training semi- 
nar for teachers on drjc education, and the provision of classroom instruction on career^ 
•education throagh use of a rc-ote c^-puter. The evaluation of these projects, while noting 
the de/elcprent of a raster plan in teleccrnrjnications for the Oallas-Fprt Wortn area, does 
not specify the potential role of the Telecomputec Grid in such a plan (Gebplys, 1974). 

Recently, the system was used to telecast eight one-hour in-service programs, explaining 
the rationale* for and teaching techniques of career education," to approximately 80 elemen- 
tary school teachers in Dallas, Fort Worth, Killeen, and San t^ntonio. In this project, 
known as Project INTERACT, participants viewed the programing and were given the oppor- 
tunity to respond to it via the Telecorputer Grid. Evaluation of the programming, teacher 
responses to it, its influerrce on students, use of the telecomrrajnications medium, and 
follow-up were* to be completed by July, 1975. 

Other ITFS Stations . ^ ^ . 

Several other educational instructional Television Fixed Service (2500 J^z> stations are 
now operating in Texas or have received permits to operate, as shown to follow^ on page 
V-ll. These are, for the rfost part, operated by school districts. (See Figure V-F.) 
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EDUCATION 
SERVlCfE CENTER 
REGION 4 
CDOBLDG.- HOUSTON 



EDUCATION 
SERVICE CENTER 
REGION 20 
SAN ANTONIO 



LEGEND 



Figure V-E 
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ay (may be modi- 
ovi'de input/out- 
erfjrinal ) 



V-10 



Call Sign Channel 



KRZ 



WAU 



68 



3» 



KHS 



KHS 



WEF 



78. 



77 



69 



92 



Call Sign Channel 



WPB 



KWU 



71 



29 



KWU 



30 



Licensee^ 

Spring Branch ISD 
955 Campbell Road 
Houston, Texas 77024 
(713) 464-1511 

University of Texas Graduate 

School of Biomedical Sciences 
UT Health Sciences Center 
P. 0. Box 20367 
Houston, Texas- 77025 

M^squite ISO 
405 East Davis 
Mesquite, Texas 75149 
(214) 285-6351 ' 

Edgewood ISO 
6458l.'est Cortmerce 
San Antonio, Texes 78237 
(512) 433-2361 

Richardson ISD 
400 South Greenville 
Richardson, Texas 7<5080' 
(2141 235-7770 

Bfazosport -ISD 
Drawer Z - 

Frceport, Texas 77541 
(713) 233-3581 
♦station operation undergoing change 

Perjgittee 

Dallas ISD 
3700 Ross Avenue 
Dallas-, Texas 75204 



Key Personnel ADA 

^'br. H. H. Landrum, 35,399 
. Si/perintendent 
Henry L. Thomas,* 
TV Instructor . i 

Dr. Grant Tajlor 



Dr. Ralph -Poteet, , 16,985 

Superintendent 
James Frehner, 
* Director of ITFS 

Bennie F. Steinhauscr, • 20,223 
Superintendent 



J, J. Pearce, '29^866 

Superintendent 
H.* H. Bobele, 
Director ITV . 

H. K. Wilson, 9,827 

Superintendent 
Dr. Cecelia Blackstock, 
Director of TV' 



Key Personnel 



(Fort V/orth-TAGER) 
^Association for Graduate 

Education and Research of 

North Texas 
Box 30365 

Dallas, Texas 75230 

(Ri chardson-TAGER) 
Association for Gr-aduate 

Education and Research of 

North Texas 
Box 30365 

Dallas, Texas 75230 



Rpbert Olson 



Robert Olson ^ 



Prob^l^ems faced by the ITFS. stations include increasing costs of productii)n or replication 

of software; lack of standards for software evaluation (the tendency is to use National 

Instructional Television Service or Public Broadcasting Service materials, obtained through 

consortium purchase and aired without questioning their appropriateness or effifcacy); lack 
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OTHER ITFS STATIONS 

2500 UHt ' 




# 



Figure V-F 
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of central production facilities for televised materials; maintenance difficulties with 
old video taoe recordlnn equipment; difficulty .of dissemination of recor<led media; and 
competition anx)ng stations for available funds. ^ 

UHF and WF Educati.pnal Television Stations 

g in Texas are shov/n in Figure Y-G and indicated on tK^- list 

Licensee 




Those stations nov/ c^pera 
belov/. 

Station 

KNCT 

(Bel ton, Channel 46) 



(College Station, 
Channel 15) 

KEDT 

(Corpus Christi , 
Channel 16) 



KERA-TY 

(Dallas, Channel 13) 



KUHT 

(Houston, Channel 8) 



KTXT-TV' 

(Lubbock, Channel 5) 



KLPvM-TV 

(San Antonio-Austin, 
Channel 9) 



KIDZ-TY 

(Wichita Falls, 
Channel 24) 



Central Texas College 
Highway 190 West 
Killeen, Texas 76541 

Texas A&M University 

College Station, Texas 77843 



South Texas Educational 
Broadcasting Council 
P. 0. Box 416 • . 
Corpus Christi J.Texas 78403 

Public Conmunication Foundation 

for North Texas - 
3300 Harry Hines Blvd. 
Dallas, Texas 75201 

University of Houston 
4513 Cullen Blvd. • 
Houstoa, Texas 7700^ 

Texas Tech-University 

Tech Station, Box 4359 ^ 

Lubbock, Texas 79409 

Southv/est Texas Public 
Broadcasti ng ^Counci 1 
University Station, Box 7158 
Austin, Texas 78712 

Wichita Falls Educational 

Translator', Inc. 
c/o Ray Farabee 
816 7th Street, Box 5147 
Wichita Falls, Texas 76307 



(hvnership 
State institution 

Texas A&M University 

Non-profit organization 



Non-prof it ^educational 
organization 



University of Houston 



State institution 



Southwest Texas Public 
Broadcasting Council 
(non-profit organization)' 



Private 



As ca^ be seen, many of these stations are associated with colleges or universities and thus 
^re operated primarily to benefit these institutions, althoirgh some portion of their program- 
ming may reach the general public. ' i 

FM Radio Stations ^ 

Public broadcasting radio stations in Texas, all FM, are shown on pages V-15 and Y-16, to 
follow, (See Figure V-H,) 
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EDUCATIONAL TV IN TEXAS: VHF-UHF 




• d E<lucat1onal UHF Statien^ 



Figure Y-6 



Can sign 
KMFA-Austin 

KUT-jUistin , 



KVffS-Canyon 



KGCC-Denison 



•KNTU-Denton 



KTEP-El Paso 



XTCU-Fort Worth 



KPFT-Houston 



KTRU-Houston 



KUHF-Houston 



KNCT-Killeen 



S9 . 



KTAI-Kingsvllle * 



Location 

'1014 P^ry Brooks Building 
Austin, Texas 78701 
(512) 472-157>2' 

Communication Center 
University of Texas 
P. 0, Box 7158 
Austtn, Texas 78712 
(512) 471-1631 

Department of Speech - 
West Texas St.ate University^ 
Canyon, Texas^ 79016 

Grayson County College 
P. 0, Box 909" 
Denison, Texas 75020 
(214) 465-9003- 

North Texas State University 
Denton, Texas 76023 
(817) 788-2502 

Mass Communications 
University of Texas at El Paso 
Box 328 

El Paso, Texas 79968 
(915) 747-5152 

Tex^s Christian University 
University Dri^ve 
Fort Worth, Texas 76129 
(817) ,926-^2461 



618 Prairie 
Houston, Texas 
(713) 224-4000 



77002 



Rice University 
Houston, Texas 77001 
(713) 528-4126 x 1263 

University of Houston^ 
226E/3801 Cull en Bl-vd. 
Houston, Texas 77004 

Central Texas College 
Highway 190 West 
Killeen,«exas 76541 
(817) 526-^211 , , 

Jixzs AM Universi-ty 
Station 1 , Box 2271 
KingsvilVe, Texas 78363 
(512) 595-3402 



Station Manager/Director 
Kenneth W, Byrd 

William S, Giorda 



Tom E, Spellman 



Edwin Slick 



Louis Valles, - 
Operiitions Manager 



R. Norms 



Lawrence Yurdin 



L, JohTi Doerr 



Arvil Cochran 



Richard D, Wilson 



Oelbert Seese 
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ERJC 



Can Sign 
KLSO-Lubbock 

KTXT-Lubbock 

KOCV-Odessa 

f 

KSYH-San Antonio 
KWBU-Waco 



Location 

Monterey High School 
.3233 47th Street 
Lubbock, Texas 79413^ 

Texas Tech University 
P. 0. Dox 4080 
Lubbock, Texas 79409 
(806) 742-6276 

Odessa College 
Box 3752 

Odessa, Texas 79760 
(915) 337-5381 

San Antonio College 
1300 San Pedro Ave. 
San Antonio, Texas 78284 
(512) 734-7311 x 391 

Baylor University 
Haco, Texeis 76703" 



Station Manager/Director 
C, Vlilson ^ 

Clive J. Kinghorn 
. Wallace R. Jackson 
Jean M. Longv/ith 
Joseph C. Walters 



In sunmary, there are 17 FH radio stations in Texas which are mvolved educational broad- 
casting. These includ^e 14 college or university-operated stations, one high schdol -operated 
station, and two non-profit public broadcasting stations ( KMFA in Au stin and KPFT in Hous- 
ton). As a general rule, the FM stations are operaTed in cornnon Taciinies vnth education- 
al television stations-KKCT-FH with KNQT-46 TV, KUT-TO with KLRH-9 TV, etc. 

Cable and Closyi Circuit Television 

Educational. A number of school districts ^nd individual schools throughout the state pro- 
vide educational programs to their students through internal closed circuit television or 
cable television (CATV) facilities. Specific infonr.ation on these activities is difficult 
to obtain without some prior knowledge of their existence;, that which has been compiled -in 
Figure V-I comes from tf?^ 1974 Television Factbook and from correspondence with schools 
listed as having closed circuit and/or cable facilij^ies "in information provided by the 
Texas Educational Televt?(ion Association. Locations of known facilities are indicated in 
Figure V-J. > . : 

Additionally, there are other" kinds of cooperative educational undertakings involving tele-, 
communications which affect a number'of Texas schools. For example, in Austin, the educa- 
tional VHP television station KLRN, in cooperation with the Capital Cable Company, is pro- 
vidirtq educational, programs, via a different channel with citywide distribution, to almost 
all of the high schools in the Austin Independent School District, and plans are now under- 
way to provide similar arrangements to the junior high level. It was not possible to deter- 
mine the full scope of such' scattered individual activities^statewide within the temporal 
and financial constraints of this study, and their very discreteness makes them less appro- 
priate f6t«'eonsideration than some other telecotnnujnicStions activities in a st3t;ewide coor- 
dinative effort. , \ ' ' • , 

Co mnarcial . On the other hand, commercial CATV facilities are widespread. In Figure 
V-K, citie s and towns with conmercial CATV facilities are indicated; there are 289 such 
facilities in the state. 

Most- of the facilities are interconnected by microwave linkage sy&tems, but several towns 
in close proximity to one another are connected by cable. Unfortmately, the locations 
served by CATV are not all in one system, and the severarsystem^are not .interconnected. 



FM STATIONS IN TEXAS 



• KWTS 




KTXT* 



• KOCV 



9 KLSO 



• kgcc 



• KNTU 
• KTCU 

• KW8U 
♦ KNCT 



K6CC 


Deni son 


KTCU 


Fort Worth 


KLSD 


L'ubbock 


KTEP 


El Paso . 


KHFA 


Austin 


KTRU 


Houston 


KNCT 


Killeen 


KTXT 


Lubbock 


KNTU 


Denton 


KUHF 


Hoilston 


KOfV 


Odessa 


KUT 


Au s t i p ' 


KPFT 


Houston 


KWBU 


Waco' 


KSYH 


San Antonio 


Kwrs 


Canyan 


KTAI 


Kingsville 







' Figure V-H 



• KSYM 



KTAIO 



KUHF' 
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SELECTED LOCAL CABLE/CLOSED CIRCUIT' OPERATIONS IN TEXAS 



Type of System 


Location 


Types of Material 
Broadcast / 


Sources of 
Progranming 


Grade 
Level of 
Audience 


ADA 


Annual Oper- ^ 
ating Budget * 
and Source'* 


Cost/ 
Student/ 
Year . 


2500 F^z closed 
circuit broad- 
cast installation' 
A channels 


S;»ring Branch ISD 
P. 0. 3ox 19432 
Houston r TX 77C24 
(713) 464-1511 
Director, Dept. of 
Televised Instruc- 
tion: Henry L. 
Tbocras 


Instructional prograin- 
ming 


60% 1 oca 1 ; 
40J purchased* 
or leased 
fron niajor 
producers 


K-12 (on 
an equal 
basis) 


36,185 


$114,000, 
local and 
state funds 

• 


$3.16 


2S0O KHz closed 
cirCult instal- 
lation 


Richardson ISD 
occ 1 i O^i^ns ^ t. 
Dallas, TX 75231 
(214) 235-7770 
TV Coordinator: 
H. H. Bobele 


Enrichment of supple- 
oentary materials in 
all subject areas 


Great Plains, 

nil, Ticb wc m 

Video; local 
production; 
various film 
distributors 


K-12 


34,500 


S240.000 


$6.96 


ITV Internal 
coaxial cable 
sys tetn 


Denison ISO 
8C0 5. niricK 
Avenue 

Denison, TX 75020 
Director of 
Special Services: 
V. L. Blankensnlp 


Enrichn^nt materials 


Local pro- 
duc tlon ; 
TPSL films; 
special pro- 
grams, taped 
froJii ccysner- 
cial networks 


K-12 (em- 

pnd ^ 1 ^ Ull 

el eoe^a- 
ry grades) 


5,020 


$7,000, plus 

of two tea- 
chers (est. 0 
$9,0P0 ea/yr), 
state and lo- 
cal funds 


$4.98 


ITV internal 
coaxial cable 
systeo; 
1 channel 


Waco ISD 

P. 0. Drawer 27 

Waco, TX 

Director, instruc- 
tional Media: 
Joe B. Gough ~ 


Educational cvaterials, 
video tape and 16 rrri 
filp, primarily de- 
signed to sjpple^^nt 
TV caoability of two 
WaC?r hign schools 


Local produc- 

b ion , ^vtiiiicr— 

cial filns 


K-12^ 


15,510 

over 

200* 


$9,500. lo- 
cal funds 


$6.13 


ITV internal 
o^xlal cable 
systen (color); 
6 channels 


•Highland Park 
High School 
4220 Emerson 
Dallas, TX 
Audio Visual Di- 
rector: Hike 
Robertson 


Educational r^terials, 
prirarily enrlc^^nent 


Recorded pro- 
orans from 
NBC, ABC, 
CBS, and PBS; 
4S0Qe local 
production 

1 


9-12 


1»611 
200 to 
500* 


$11,323, lo- 
cal and 
state funds 


$7.03 


Closed circuit 
netvork to 33 
viewing stations 
(elenentary and 
secondary) ; xon- 
fumty antenna 
(cable) network 
to 4S0 viewing ' 
stations (ele- 
mentary) ; 
2 channels 


Laredo ISD 
1702 Houston 
Uaredo, TX 78040 
(512) 722-5149 
Director, Instruc- 
tional Medva Ser- 
vices/Instnjctioiv 
al Television: 
Kargie Weatherford 


Instructional mater- 
ials in oral language, 
wrtting readiness, art 
education-, and English 
language arts at the 
prinary level , and in 
English language arts, 
social studies. Span- 
1 sn , dpan ■ wi^ i wu re i 
heritage, ^nd science 
at the intenr^diate 
level * ^ 


Local produc- 
tion; sofne pro- 
granriing from 
other sources 
(e.g. , "Ccrras- 
colendas**) 


K-6 


18,547 
4,817- 
11,754* 


$36,000, lo- 
cal, funds; 
$104,584. Cul- 
tural Academic 
Enrichrrjent 
Program (Title 
I . ESEA) 


$7.58 


Closed circuit 
installation; 
2 chancels , 

« 


Texas School for 
tre Ceaf 

1102 S^ Congress 
Austin, TX 78704 
(512) 442-7821 
Acting Media Di- 
rector: Carol J, 
Cunninghan 


General educational 
materials, including 
student news, a 
career quu » and an 
interview program 


Local produc- 
tion 


K/A 


525 

150-' 

250* 


$100,000, Ti- 
tle I. ESEA 


$190.43 


Closed circuit 
Installaticn; 
cooperative ef- 
fort with local 
cabl^ television 
cocparfy; 
Z channels 


Alice ISD 
2C0 N. 'Reynolds 
Alu^, TX 73332 
Studio Manager*, 
AISO-TV: 
Cottie <eetch 

& 


Instructional natcr- 
ials fn bilingual 
education and career 
education; secondary 
student activi ties 


Local produc- 
tion 


K-12 


5,713 


$16,550, lo- 
cal funds; 
$25,000. ESEA 


$7.2? 



♦These figures indicate viewing audience per prograa or per day. However, cost per student per year Is calculated on^the 
b«4^s of the ADA in ill cases. , , 
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CABLE AND CLOSED CIRCUIT EDUCATIONAL TV^ 

SYSTEMS IN TEXAS 




DALCASO^ 



.ORICHAROSON 



• ABILENE 



lAARSHALL 



.•WACO 



O AUSTIN 



SPRING BRANCH O ^ 
LA MAROyE^J 
FREEPORT#> 



LAREDO 



ALICE 

?^ORPUS CHRISTI 



UC ALLEN 



♦ ; 



Figure V-J 
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COMMERCIAL CATV IN T,EXAS. 




Also, it should be noted that several of the largest cities 'do not have CATV; there, a 
large niUiTi}er of broadcast stations are vnthin normal rkeption areas, and household equip- 
ment can obtain satisfactory signals from all the statiqpSj so that Houston, Dallas, Fort 
Worth, and Sah Antonio do not have CATV. 

Nevertheless, the educational possibilities are great. It would be relatively inexpensive 
to extend CATV to still more Texas cities and tov/ns (and hence to schools), and one or more 
educational channels could be prograrrmed. Further, interconnections could be rrade between 
several of the networks, and the costs of programming lowered. This matter is discussed 
later in the report. 

library Netv/orks 

The importance of intra- and interstate library information storage and retrieval networks 
as a teleconxiuni cations resource should not be underestimated.' In 1971 the Texas Library 
Association published a directory of all information-handling library networks within the 
state. These included both state and private educational libraries, industrial librari^es, 
state agency libraries, and federal defense research libraries; the corrplete listing is 
shown in Appendix Charlie. Of all these networks, the most active is the Texas Informa- 
tion Exchange. Two of the networks, TAGER and TEMP, are not technically library networks 
and have been described earlier under Instructional Television F^xed Service (2500 Piiz); 
the Education Service Ceater (ESC) network will be dealt with in a later section on in- 
structional media resources, although the service centers, do exchange books and other 
printed matter. Abbreviations for the various storage and retrieval networks are sho-ivn 
below. 



CORAL Council of Research and Academic Libraries 

"'--^^- ' i:S:C ^ ^ Eiducation ^ervfce ' • " 

IIS Industrial Information Services 

lUC * rnteruni^ersity Council of the North Texas Area - 

NETINA Northeast Texas Information Metv/ork Association 

R.I.C.E.* Regional Information and Communication Exchange 

SETINA Southeast Texas' Information Network Association* 

TACER The Association for Graduate Education and Research 

TALON ^ TALON Regional Medical Library Program 

TEW^ET Texas Educatior> Knowledge Network 

TEMP Texas Educational Media Program 

• TIE Texas Information Exchange 

TSLCN , Texa? State Library Communication Network 

WIN » " Western Information Network 



The, networks not covered elsewhere In this document are depicted graphically on the fojTow- 
Ing pages, in Figures V-L through V-Q. 

Industrial Infonnation Services . Industrial In/ormation Services, headquartered at Southern 
Methodist •University in Dallas, was set up to provide published information to business and 
.Industrial firms for use in their work. Sixty North Texas firms participate in this net- 
work, whiT;h is supported by men±iership dues and a fee structure. Resources used are those 
found in university and college librarie^s, private scientific and technical libraries, pub- 
lic libraries, and .government information centers; these resources are transmitted to mem- 
ber organizations ^ia mail, telephone, private line teletype, and TVX. IIS now interfaces 
with'the Interuniversity Council of the North Texas area' and the Regional Information and 
Cormxin teat ion Exchange. Future plans dr^ to aiake the network self-sustaining, with clients 
bearing the full iost of services; to find^ays to reduce fees; to Increase access to more 
library collections; and to broaden the range of services offered. (See Figure V-Lj . 

Texas State Library Comruni cation Network . ^The Texas State Library Cormiunication Network,^ 
established and funded in 1968 un^er Title III of the federal Library Services and Construc-r 
tlon^Act, is designed to provide rapid delivery of documents and information to the citizen's 
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INDUSTRIAL INFORMATION SERVICES. 

CllS). 




HEADQUAR^TERS, SOUTHERN ntTHODIST UN I VERSI T V SCI ENCE^I T RRARY , DALLAS 

A. ' Tel ej)hohe- to privater scientific and technical libraries in 

the DalTas and Fort Worth metropol i t2tn areas. ' ; 

B. ' Teletype to I.u/C. University Libra'r'ies on I.UnC. Network. 

C. Telewrite exchange to Rice University, Houston ,^Texas . 

D. Telewrite exchange to NASA Technology Application Center, 
Albuquerque, New Mexico. - ' 

E. r Telephone tb Nation-a.l Technical Information Services, 

Washington, C. ^ • '* . * 

- F. Telewrite exc-hange^ to American J nstituti on of .Aeronautics . 
and Astronautics, New York. 

G. Telephone to Institute of Scientific Information, Philadelphia. 

H. Jelewrite exchange to John Crearar Library, Chicago. 
:l/ Telewrite exchange to Linda Hall Library, Kansas City. 

Figure. V-L' . ^ » 
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local conmunity through an interlibrary loan network which utilizes the resources of major 
library collections of all types in Texas and the United States. The network, headquarter- 
ed in the Texas State Library in Austin, serves all system-member public libraries in Texas, 
Each public library serves the information needy' of all, its citizens, who include college, 
conmunlty college, and school personnel., and patrons of various other types of libraries. 
Under the Statevnde Plan for Library Development, Texas is divided into ten areas, with the 
largest library in each serving as the Major Resource Center, Other libraries serving more 
than 25,000 persons and n:eeting certain other criteria are designated area libraries. Re- 
quests* from the smaller, or coinniunlty, libraries may-be filled through the area libraries 
or relayed to the Major Resource Center libraries and, .ultimately, to the Texas State Lib- 
rary, which fills, some of the requests and refers others to libraries both in and outside 
the state of Texas. ^ ^ ' 

Since the TSLCN has merged with the Texas Information Exctiange (TIE), the ten Major Resource 
Center libraries, the Texas State Library, and a number of the large academic libraries are 
able to comnunicate by teletype (TWX); area and coramunity libraries may telephone requests 
to the larger libraries to which they are assigned. The Texas Numeric Register, begun in 
T973 and published quarterly, aids in the identification and location of resources through 
provision of a list of Library of Congress Catalog Card and International Standard Book num- 
bers for items cataloged in some thirty of the participating libraries. An interlibrary 
loan librarian at Major Resource Center level or above can thus determine the number of a 
requested item through a standard verification tool and then check the TNR to see which 
libraries in the network have the material. 

i 

Drawing In this manner upon the collections of member libraries as well as upon selected 
academic collections, TSLCN provides its members with interlibrary loan service", reference 
assistance, photoduplication, tape loan, microfilm loan, and union lists of books and jour- 
nals. Future plans call for an extension of services, (See Figure V-M.) 

Texas Information Exchange . The Texas Infonnation Exchange has its headquarters at the Fon- 
dren Library, Rice University, Houston. 'Established to strengthen and facilitate coopera- 
tion among Texas colleges and universities, TIE has as members 29 college and university 
libraries throughout the state, the ten Major Resource Center public libraries, the Texas 
State Library, and the Texas members of TALON. TIE is supported by membership fees, and 
utilizes the libraries of menber institutions to provide interlibrary loan service, refer- 
ence assistance, photoduplication, and microfilm loan. Requests may be made via TWX, and 
the system interfaces with lUC and TSLCN, In the future, this network proposes to develop . 
a more formal .organizational structure. (See Figure V-N,) 

Northeast Texas Infon^ation Network Association . The Northes.t Texas Information Network 
Association, established in 1970 under H,B. 692, is comprised of 17 junior and senior col- 
leges and universities in 50 counties in northeast Texas. Headquarters are at the Univer- 
sity of Texas at Arlington. The purpose of this network is to promote the educational pro- 
grams of the member institutions by authorizing the establishment atnd operation of a system 
for conmuni cations and information transfer between these institutions, and between the in- 
stitutions and private educational institutions. Industry, and the public. When operation- 
al, the HETINA system wilj utilize ^wo-way closed circuit television and other elebtronic 
•telecommunication techniques; operation and funding have yet to be determined, (See Figure 
.V-0.) 

Southeast Texas Information Network Association - The Southeast Texas Information Network 
Association, also set up unjer H.B, 692, is headquartered at KUHT-TV in Houston, and \ncludes 
15 public junior and senior colleges and universities from 31 counties in southeast Texas, 
with plans to add private institutions later. Its objectives and proposed method of opera- 
tion are the same as those of NETINA; again, operations and funding have not been determined. 
Future *pl3ns are for the system to interconnect with NETINA, TEKNET, and WIN to form a com-^ 
prehensive, statewide educatfonal television network, (See Figure V-0..) . 



, TEXAS STATE LIBRARY 
COMMUNiCATiOW NETWGRit 

» » 

• ' CTSLCN ) 




1. Texas State Library 

Z\ Austin Publ ic Library ^ 

3, Amarillo Public Library 

4, Ltfbbock City-County Library 

5, El Paso Public Library 

6, Abilene Public Library 



7. Fort Vlorth Public Library 

8. Dallas Public Library * 

9. Houston Public Library 

10, .Corpus Christi Public Library 

IK San Antonio Pij'b Vi c .^i brary 



(There is direct switching between nodes.) 



Figure V-M 
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TEXAS Information exchange 




1. Abilene PublU Library - Abilene 

2. /lAarlllo Public Library • AT^rillo 

3. An^elo SUte Uftiverslty - San Angelo 

4. Austin College ^ Shert^n 

5. Austln»Public Library Austin 
Baylor University - Aico 

7. OaUas Public Ll^rary - Callas 
t. East Te;ia$ State University - Cocpcrce 
5. CI Paso Public Library - El Paso 
10. Fort Worth Public Library - Fort Worth 
^ 11. Houston Acadtoy of /ledUlne • Houston 

12. Houston Public Library - Houston " 

13. l*«4r University - Seiuoont 

14. U Jleuoa Public Library - Corpus Chr1$t< 
VS. lubbock City-County Library-- Lubbock 
U. KI<Srt$terfl University - Wichita Falls 

17. north Texas State University - 0<nton 

18. Part teerlcan University - Edlnburg 

19. Frafrlc Yttw A&H University • Prairic Ylen 

20. Rice University - Houston 

21. Um Kousun State University - HuntSvlllt 

22. San tetonio Public Library - San Antonio 
. 23. Southtm rW(hod1st University • Ullas 

t , 

(There Is direct switching between nodes.) 

Figure V-N 



24. Southwest Texas State University - Sin Rarcos 

25. Stephen F. Austin State Univ,ers1ty - Nacogdoches 

26. Texas ASH University - College SUtlon " 

27. Texas Christian University - Fort Worth 

28. Texas Southern University « Houston 

29. Texas State Library • Austin 

30. Texas Tech University - Lubbock 

31. Texas Wooan's University - Oenton 

32. University 6f Houston - Houston 

33. University of Texas at Arlington - Arlington 

34. University of Texas at Austin - Austin 

35. University of Texas at Dallas - Dallas 

36. University of Texas at £1 Paso - El P«so 

37. University -of Texas at the Peraiin Sasln - Odessa 

38. University of Texas at San Antonio • San Antonio 

39. University of Texas Cenul Branch - Houston 
AO. University of Texas M.O. Anderson HosplUl - Houston 
U<^ University of Texas Medical Brancft - Galveston 
^. University of Texas Ktfdical School • Sah Antonio 

43. University of Texas Southwestern KedicAl School - Dallas 

44. TyUr Stau College - Tyler 

45. West Texas SUtt University • Caflyoti 
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TEXAS SECTIONAL INFORMATION 

NETVt<'ORKS 

COLLEGE AND UNIVERSITY " ' 



KORTKtAST THCAS I!T0R:tAT10:< HETWORK ASSOCIATIOtI OIETIKA) 



TCX8S Tech Calvcrixty 
LoUock Christian C9lle<;e 
Frank Phillips College 
ABirillo College 
Ve«t Texai State University 
Cl«re<ion Col lege 
VayJarvd BApcist College 
£outh Plains College 
Kidvcsiern University 
Hardin-SirrOM Caxversity 
Abilere Christian College 
KcJiurry College 
RovArd Payne Colle9e 
Angelo State Universit-/ 
tlovard County Junior College 
Odessa College 
Sul Ross State University 
University of Texas, tl Pato 



Senior CollegC5 and Universitiesi 
University of Texas, Arlington 
Korth Texas 5tate University 
Texas KCfsan's University 

Junior Colleges: 

Tarrant County Junior College 
Veatherford College 
Cooke County College 
Ccayson County College 
Paris Junidr College 
Dallas County Jujiior College 



East Texas State University 
University of Texas, Dallas 
OT Southwestern Kcdical School 

Texarkana College 
Xilgore College 
Tyler Junior College 
Kaverro Junior College 
Kill Junior College 




TCXAS EDCCATIO** KNOWLfOCr NFTVOPK (TEKJIET) 

Senior Colleges ard Universities: 
The University of Texas, Austin 
Texas Atl Irniversit/ 
Pan Ancrlcjn College 
Southwest Texas State University 
' ■ U7 Kedical School - San Antonio 



Junior Cri-l leges: 

Central Texas ColleQe 
Tecple Junior College 
ItcLennan Co^nunity College 
Victoria College 
Del Kar College 



Texas Southnost College 
Bee County Colleee 
Laredo Junior College 
San Antonio College 
southwest Texas Junior College 



SOUrKTAST TEXAS ISrOR-HATIOW KtTVQRK ASSOCIATIOH (SETHtA) 



Senior Colleqes and Universitiesi 
University of KoustOn 
Texas Southern University 
Tcxes A(M University 
San Houston State University 

Junior Colleges: 

San Jacinto College 
Lee College 

College of the Halnland 
CalvetCOn Coraunity College 



Figure V-0 
V-26 



Stephen r* Austin State University 
Lanar State College of fechnplogy ' 
Prairie View A&M college 



XXvin Junior College 

Wharton County JunJL^r College 

Blinn College 

ftraiosport Junior College 



Texas Education Knowledge Network . The Texas E^iucation Knowledge Network, like NETINA'and 
SETINA, is designed to proi7K)te corrimunications and transfer of information between institu- 
tions of higher learning, in this case five senior colleges and universities and ten junior 
colleges in a 67-county region of South Texas. Intended to interconnect with NETINA; SETINA, 
and V/IN, TEKNET is not formally ot^ganized at this time. (See Figure V-0.) 

Western .Information Network Association . The VIestern Information Network has as members 18 
junior and senior colleges from 105 counties in West Texas. Headquarters are ip Lubbock. 
Like NETINA, SETINA, and TEKNET, WIN was set up under H.B. 692 to provide member institutions 
with an information exchange and resource sharing service, via closed circuit television, , 
computer modems, voice circuits, teletype circuits, and facsimile circuits. Ultimately, the 
system expects to interface with the other three state networks* (See Figure V-0*) 

Interuniversity Council of the North Texas Area . The Interuni versi ty Council, of the North 
Texas Area is a teletype network originally involving the academic libraries of ten srenior 
colleges and juniversities ih northeast Tex^as* The system, supported by a participant, fee 
structure, is headquartered in Arlington. Its pur^ses are to promote interinstitutional > 
cooperation among members, and, specifically, to provide service in the areas of location 
of library resources, arrangement of interlibrary loans, and exchange of photocopies. 
Other services available Include cooperative acquisitions and provision of. a union list of 
newspapers maintained by Major Resource Centens in Forth Worth and Dallas; future plans 
include expansion of loan privileges, improvement of j;ooperative acquisition, centralized 
processing, and joint sharing of staff resources. The,^UC presently interfaces with TIE, 
TALON, II-S, and the Texas State Library Communications Network. 

The lUC also maintains a linkage with the Ohio College Library Center in Columbus, a leTrge 
computer-based system involving 435 schools throughout the country and having the capability 
to access more th'an 1 ,300,000 bibliographic citations. Within this year, the lUC as*^t pre- 
sently exists is to be incorporated into the Af4IG0S Bibl iographic. Council , which will also 
include academic ansi public libraries and one school library Gthe Irving ISO in Irving,'- 
Texas) in Texas,, New Mexico, Oklahoma, Arizona,' and Arkansas. All participating Institu- 
tions will be connected to the Columbus computer base via'dedicated telephone trunk lines,* 
and thus will be able to call up citations or input new data, as^ well as use the system 
for .interlibrary loaps. The lUC will continue to function as the governing body when the. 
AMI60S program is operational. (See Figure V-P.) 

Regional Information and Communjcation Exchange . Th^ Regional Information and Communication 
Exchange is headquartered at the Fondren Library, Rice University, Houston, and includes 15 
academic institutions and a number, of business organizations in southeast Texas* as^ell as 
one college-lMcfieese State College) in Lake ChaHes, Louisiana. R.I.C.E., funded by a fee 
structure determined by the type of service desired, was set up to promote infbfmation in- 
terchange among the academic and -industrial libraries of the region i and to function as a 
complete scientific and technical information center for business and ^ndastry'. Services 
provided are interlibrary loans, reference assistance, literature searches , photoduplication, 
microfilm loans, pateot copies, union lists of books and journals, trans.lations, comprehen- 
sive bibliographies, verification, currenl awareness (SDI), and seminars. R.I.C.E. trans- 
mits materials and information by mail, telephone, and TWX; it Interfaces with IIS and TIE. 
Future plans include the compilation of a regional union catalog.^^ (See Figure V-P.) 

TALON Regional Medical Library Program . The TALON Regional Medical library Pi-ogram, funded 
by a Regional Medical Grant for the federal government^ has its headquarters , at the Univer- 
sity q£ Jexas (Southwestern) -Medical School in Dallas. The system is comprised of all medi- 
cal s^ODl litjraries in Texas, Arkansas, Louisiana, Oklahoma, and New Mexico, from the names 
of which state? the acronym TALON is derived. Us objectives are; to provide rapid accessi- 
.bility to meoical information for all health-related* professionals within the region; to de- 
velop a regional library and bibliographic network compatible with other Regional Medica] 
Libraries in' the nation; and to coordirvate acquisitions of library materials in the region. 
Services tojjembers include interlibraryN^ans, tape loans, film loans, microfilm loans, 
cooperative^'cquisitions, and union lists cif books and journals; they are provided via 
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Korlh Texas Stite University 

Texi» Horn n* 5 University • 

Ux,s Christian University TSICN I . 
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Victoria College 
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teletype, an interface with TJE, and the National Union Catalog. TALON plans eventually 
to introduce con>puteri2ation of statistical reporting and union lists of periodicals and 
'monographs; microfilming of the union catalog of monographs; cooperative processing for 
small- hospital libraries; experircnta"! pldcement of other modes of con2Tnjni cation; and 
workshops foV network oporajtor and user training. {Sef Figure V-Q.) 

TEX-AiN , . 

The lexas Agency Netv.wK (TEX-AfO was established as af result of a telephone industry 'study 
which was initiated in 1969 and which indicated that.ihe costs of communication^ within 
state government were rising excessively. The study^etermined that the area offering the 
greatest potential for slowing dt)wn these .rapid cost/jincreases ,was that of long distance 
or*intrastate/intercity calling. Initially, the nev|TEX-AN system was to: 

(1) Be restricted to state agency and intrastc|;e^ calls; 

(2) Serve the principal cities of the state wjjthin the network'^ while- allowing for 
off -network provision at other locations;,; 

(3) Use a parallel, uniform number calling cojBe for ease of location and access; 



(4) Have its own manageaient, traffic, and proj-rata billing service to users; 

** (5) Consistf of four majpr switching centers, 
and tandem signalling; and 



(6) Be capable of growth to handle increased 
band conmuni cations. 



to al lov^. fo r efficient inter- trunking 
voice use, as well as data and wide- , 



Generally, TEX-A;^ replaces intrastate long distance^ private line voice, and Wide Area 
Telephone Service (WATS), but not IcfaKvjOicfe arradsemefit^which remain individual agency 
responsibilities. In essence, its coverage is 'a srr|aller,, instate^jyersi on of the Bell Tele- 



stateversion 



pf\one switched netv/ork. 

The original plan for the TEX-AN trunking scheme is shov-zn in Figure V-R, All TEX-AN cir- 
cuits terrr.inate in one of the four switcher locations (Abilene, Austin, Dallas, and Hous- 
to/i) , -providing both on-net and off-net accessibility. At present there 'are 51 locations 
throughout the state which provide this off-net service. Off-to-on netv/ork calls may in- 
cur a toll charge, in, addition to the TEX-AN charges, for a £all from the originating lo- 
cation to the nearest TEX-Afi entry point. 

The network becarre operational in March, 1974. Cost analysis on the basis of a year's opera- 
tion indicates that TEX-AN has achieved its original objective of flattening, the cost curve. 
Original estimates placed service charges at 16 cents per minute; the actual costs have 
varied between 12 and 14.8 cents per minute. In August, 1973, long distance costs to state 
government were an estimated 28 cents pfer minute. Projection trend analysis has shown that 
these costs, as a result of TEX-AiN, were approximately $100,000 less a month as of April, 
1975^ Thus, the year's operatjonal/cost data for the network have established that it is 
cost-effective and has produced operational capability not otherwise achievable except at a 
greatly increased cost. 

With the phasing out of the Texas Education Agency's Office of Information Services, TEX-AN 
will be placed under the jurisdiction of the State Board of Control. Legislation is pending, 
and is expected to be approved,* for establishing official 'status for the network. At this 
point, the system does not lease.^any video bandwidth^ servides~and is-r cGtrietod to providing 
voice and data services. . " ' ' 
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REGIONAL MEDICAL LIBRA|RY 
PROGRAM' CTALOND 




1. University of Texa? (Southwestern) Medical School", Dallas. 

2-. University of New Mexi co ^ Schoo 1 of flediciire, Albuquerque 

3. University of Oklahoma Medical Center, Oklahoma City 

^. University of Arkansas fledical Center, Little Rock 

5. Louisiana State-^ Universi ty School of Medicine, Shreyeport 

6. Tulane University School ofMedicine, New Orleans 

7. Louisiana State University MeSical Center, New Orleans 

8. University of Texas Medical Branch, Galveston 

9. Houston Academy of Medi c i ne^ Li bra ry , Houston-' 

10. Texas Medical Association L^ibrary, Austin 

11. University of Texas Medical School, San Antohio 



Figure V-Q * 
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TEX-AN TRUNKING 
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;Tfexas fdycation Aqe,ncy: Management Infomation Center ' * 

V/ithin the Texas Education Agency, the Management Information Center (MIC)- is, among varioOs, 
other duties, responsible for irainagen.ent 'information (data processing) activities as v/eU. as 
for centra>i2e<j cor:.;juter coordination and related functions for t*he twenty Regional Education 
Service Centers. This dual responsibility, including the furiCtion of data processing ^or the 
texas Education Agency, plus prograr.mi'ng and maintenance of Computer data banks,- file 
management, and cOT.pjte'r activity coordination for those centers v/hich have or Cise Gonputers, 
Is delineated in the State fla/i for Corputer Services in Texas , approved by t^}^ Staid Board 
of Education in 1971. Specific objectives stated in the State Plan are: , * * 

* / > ' ^ ^ • 

-To establish a statcvyide netjvork for providing computer services to school districts; 

-To impler^ent administrative, educational, and information system usage of the computer; 

-To encourage and a'ssis't schopl, districts in the -use of these services; 

-To make computer 'services available in an economical and effective manner; 

-To ensure provision 6f comparable basic 'services to all districts as far as it is prac- 
tical. (Texas Education Agency, A Cooperative Approach to School Data Processing Ser- 
vices, , ^975) 

The Texas Education Agency itself has soire in-house data processing capability, provided by 
a Univac Model/ 1050 processor with peripherals. Some of the TEA data processing is perforrned 
through tv/o re^iote job entry tenninal,s: the first terminal is connected via a private ^line, 
high"speed (96D0«DAID) data circuit to the Richardson Education Service Center's IBM 370/145', 
v/hich has five alternatives; the second terninal is connected via a similar high speed data 
arrangement to Texas A&M University's 370/145, v/hich has two al terna-tives. Both services 
provide prograrr.mng capabtlity and data processing functions for the Management Information 
Center. As prograVis are'developed , tf^ey are tested and standardized in terms of administra- 
tive support functions, and are coordinated with those Education Service Centers having a ^ 
computer capability. With the approval of each center, the programs are installed on the 
various service center systems. Programs tested by and currently available through the ^ 
Managerent Information Center systerr include (1) class scheduling, (2) grade reporting, 
(3) payroll^ (4)^ financial accounting , '(5) attendance accounting, (6) test scoring, (7) 
' tetx accounting , 'and (8) personnel accounting, although some of these are presently in li- 
mited use. ^ 

• ■ ' ' ' 

The Texas Education Agency, in an effort to obtain proven management software packages for 
file maintenance of all records, plans to obtain a "turnkey package" of programs, called 
TOTAL. Though ideal in principle, the establishment of a central data base for all educa- 
tional information would be somewhat difficult. because of the following factors: * - 

(1) Only the larger school districts (and ESC's) can afford the acquisition and opera-- 
tion of computer facilities; the very small school districts cannot pay for such 
facilities. 

(2) Some of the smaller "ESC's are satellited on the larger ESC computers' via remote 
* terminal linkage using telephone lines* 

'(3) Management support and instructional applications of software already proven ef- 
fective are in various stages of development, and will be for some time. 

However, a comprehensive plan entitled Master Plan for^ Electronic Data Processing (Texas 
Education Agency, 1974) is now being implemented; the Network-System Plan for Computer 
Services (Texas Education Agency, 19^5), which is the fourth annual version of this lat- 
ter type of plan, gives specific details on hardware, software, funding, and scheduling. 
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In summary, the MIC and the service centers presently provide a' number of computer facili- 
ties T programming efforts, and remote facilities to^ satisfy a number of objective^. Fur- 
ther discussion of computer activities carried on by and through the Education' Service 
Centers appears in the next section of this chapter, under the heading "Education Service 
Center Communications." ♦ 

Education Service Center Communications • 

The twenty Regional Education Service Centers (ESC's) were made operational ih 1967 after 
authorization by the 60th Legislature. Among other services, they were designed to serve 
as quasi-official state agencies for the acquisition, development, cataloging^ evaluation, 
coordination, distribution, and control of media for^use in school districts in their re- 
gions; together, they constitute a comprehensive network for the provision of ^ media as 
needed. (See Figure V-S.) . * j ■ 

As indicated elsewhere in this thapter, the Texas Education Agency, with the lapproval of 
the State Board of Education, is implementing a State Plan for Computer Ser\|ice$ . The 
content of this plan includes broad statevyide objectives for establishing a; doftiputer ,net- 
work and computer services to be provided to school districts^ Technical a^'ssistance and 
support have been provided to the service centers by the Agency, in additiqlrv tb funcfing 
for the necessary facilities. The Network-System Plan for Computer Services delineates 



several types of data proces^sing support centers: 



large computer 



■ Multi-Regional Processing Center . A Multi-Regional processing Center is a , 
facility designated in this Plan as having responsibility for providing seryices to local 
school districts in tv/o or more education service center regions. The central processing 
unit employed in the MRPC R^ust have hardware and software capable of performing both in- 
house batch and remote batch processing in a multi-progranming -environment. The MRPC 
facilities must be flexible in order to meet the changing demands of the users they serve. 

Regional Work Station . A Regional Work Station is a location where computer services inputs 
are collected and prepared for computer processing and where computer processing outputs ^ 
are distributed to the users. The*RWS v/ill usually be located in an education service ' 
. center administrative bui^Jding. Each of the .twenty education service center regions 
will have a RWS. In regions where the MRPC is located, the RWS will normally be located 
at the computer facility site. .For other region?, there may or may not be a remote ter- 
minal located at the RWS, depending upoa^the method of delivery justified by the volume 
V computer processing services. Possible methods of providing computer services are: 

/ Regional Processing Center . A Regional processing Center' is a computer facility 
. designated in this Plan as having responsibility for providing services to local 
school districts in one or tv/o education service center regions. The computer 
facility utilized by the RPC may or^ may not be under full-time operational con- 
trol of the education service center providing the service. 

Remote-Oob-Entry . Remote-Oob-Entry is a method of transmitting data and control 
1nstrvction^*from a remote location to an education service ce'hter'computer pro^ 
cessing facility where the data- is processed according to the instructions trans- 
mitted 1n the control la'nguage. The jobs are processed in the same rejative - 
priority and have access to the same central configuration .as if they vtere input 
directly at the central site. The output ts transmitted back .to the remote ter- 
minal if requested by t^^e control language. Refhote tenninals t(sed to implemeht 
this method usually consist of a card reader-line printer combijiation, but can 
have other types of input-output i^nits^^attached. 



-Data-Entry . Remote-Data-Entry is a method of transmitting data from a re- 
erminal location to an MRPC. Processing of the data is not directly con- 



Remote 
mote ternii 
trolled by the remote location. 
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Transportation of Documents . Data Transportation is provided via auto, bus, mail, 
air. freight, contract courier, etc., from a regional work station to a central com- 
puting facility. (Texas Education Agency, 1975) 

Of the twelve service centers which did not operate their own computer processing facilities 
during the year 1974-75/nine were equipped with remote job entry terminals linked to the 
nearest support center. Three of the centers utilize their computers on a multi-functional 
basis* including confxjter-assisted instruction. The dat^ processing capabilities and CAI 
activities of the service centers are discussed more fulry'under the sections of this chap- 
ter e,ntitled "Texas Education Agency: ' Management Info^mQtion Center" and "Computer Net- 
works," and presented in taf)ular form in Appendix Delta. 

While each of the^ centers maintains its own integrity of operation, it would be impossible 
to sieparate the data processing function of the Ageacy from the field operations of the v 
centers. Indeed, the advantages of standard^ compatible, interchangeable operations and 
prqced«^res are great and offer the greatest hope, for more efficient, effective, and econom- 

- ical results. The impact of the service centers with reg^ard to increasing the instruc- 
tional materials available lo adjacent schools and communities has been a significant one, . 

• an<i their potential role in any statewide coordination of sucb an effort should be equally 
significant. • . 

Computer Networks 

A.siurvey of secondary schools in the United States (Darby, Karotkin, and Romashko, 1970) 
f^n'd that 34 percent of the nation*s approximately 23,000 secondary schools have access 
to^and use a computer for administrative and/or instructional purposes. At this point, no 
sach survey has been conducteH in Texas to determine the extent 'of computer use v/ithin in- 
dividual schools, but information is available on its use either for administration or for 
ir^struction in ^ight of the twenty service center regions of the state. The data which un- 
dergo computer transmission and storage by the 'service centers constitute a part of the 
overall management infprmajtion system of the Texas Education 'Agency, a^ w^l as providing 
Support for computer-assisted instruction in Texas public schools. Only three of the ser- 
vice centers are now using computers specificiilly for instructional purposes: the Gulf 
T^xas Multi-Regiogal Processing Cehter at Houston, the North Texas Multi -Regional Proces- 
'sing Center at Richardson, and the South Texas Kulti-Regional Processing Center at San An- 
tonio offer school dis^tricts instructional computer services through the use of interactive 
^rtninals. CAI applications include problem solving, simulation <games), and drill and 
practice. The Gulf Texas MRPC provides its services through a CDC-6600 computer, whije 
tJie North Texas and South Texas MRPC's are using Hewlett Packard 2000F computers for in- 
structional applications. A' complete chart of Education Service Center. data processing 
facilities i-s attached as Appendix Delta. .With the increased us^ of computers in various 
instructional activities, other computer networks have Seen organized within the sfate, 
a^nd are continuing to grow in' size of operation. 

Qne Important higher educat4on system operating within Texas is CONDUIT, which is part of a 
jnational network established and funded by the National Science Foundation in, December 1971^. 
IpONOUIT (an acronym for a consortium formed by Dartmouth and the Universities of Oregon, 
aowa, and Texas) actually invol ves'eight univerlities serving as regional centers, for the 
Exchange of computerized instructional materfa^lS among themselves and among other partici- 
pating institutions. Designed to promote the utili^^tjon of these, extensively ^'developed 
Inaterials in places other than the originating location, CONDUIT represents over 100 insti- 
Itutions of higher learning and QverSS^-kOOO students. 



'During the first phase of'Ttsoperation, tQNDUIT defined probj-em areas in dissenrination of 
llnstructional materials utilizing computers and conducted a dissemination experiment. Data 
-]were collected on the -costs and problems of conversion and maintenance of these materials 

^or differing computer environments, and on faculty and student response to their use. 

^f'jCONDUTT is presently reviewing the results of the experiment and testing soliitions to the 

,,^>roblems identified. Barriers to transfer and dissemination of materials have been grouped 

* I* • > ' < 
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into technical, psychologica.1 ,^hdM*nstituliorTal categories', and this phase will result in 
'a published analysis of the problems and a set of guides designed to alleviate them. Sub- 
sequently, CONDUIT will design a model for a national organization to facilitate exchange 
of computer materials. / 

Tite Soutfiern Regional Network (see figure V-T), based ^t the University of Te^as in Austin, 
represents the local CONDUIT site and includes both in-state colleges anjd high schools in 
the Austin vicinity. Its, purpose is to^allow u^ers access to CAI courseware that is avail- 
able on the University of'Tex^s CDC-6600 interactive time-sharing system (TAURUS). Thrpjgh 
this capability, rec.ote users have "access to 'a wide variety of 'software, tventually, this 
network will be expanded through provision of Digital Equipment Corporation model PDP-KJ-IO, 
dedicated solely to instructional pOrposes, which can aQcoirjniodate 64 terminals with the capa- 
bility of e?:pansion to 128 terminals. 

• ,v 

LEGISLATIVE ASPECTS " > ' 

General Background j 

,In the United States publiJ education normally is controlled and regulated by individual 
states, through stale boards of education which operate under laws enacted by and appropri- 
ations granted through state legislative authority. On a higher level, the federal govern- 
ment, under the authority yested in Congress, is empowered to impose and collect taxes,v^ 
duties, imports, and excises in order to pay debts and provide for the common defense' and 
general welfare of the IK (Denzan, 1971). The term general welfare has been interpreted 
by the Suprene Court as providing further -authorization for Congress -to expend tax monies 
directly related to this function-, which ini:ludes broad responsibil*rty for public educa- 
tion of the nation. Evidence of this interpretation can be found as early^as in the Ordi- 
nances of 1785 and 1787,jvhich provided land grants from the public domain* to individual 
states forlthje maintertarice of public srhnnl s /pintf^ant to the declaration that religion, 
morality, and kfiowledge were necessary to good government and the happiness of mankind, and 
that' schools and the n;eans of educ^jon-should therefore be encouraged. 

In later years, many acts with similar intent were passed by Congress, such as the 1917 Vo-^ 
cational Act, the 1946 National School Lunch Act, the 1^58 National Defense Education Act, 
and the Elementary and Secondary Education Act of 1965 with its^subsequent amendmen^._^ In 
fostering these acts, the federal government has had a major impact upon public education, 
although in all instances, regardless of the federal agencies involved (e.g.. National Sci- 
ence Foundation; Office of Education, Department. of Health, Education, and Welfare}, once 
assistance has been given individual states in the form of monies, equipo^ent, or services 
for education, administr-ation of the programs .has been conducted by the states involved, 
and under state legislative acts or Jaws,-- Selection and use of specific courses of instruc- 

' tion must be approved by the stat$ legislature through its policy-making arm, the §tate 
board o'f education, and in tufn through its operations arm, the state educational agency. 
Many states have statutes making mandatory the teaching in public schools of certain basic 

\ subjects, e.g., state constitution, civics, or government. Apparently, the only limitation 
as to the curriculum taught is thai of the presentation of information which is specifical- 
ly injurious to -the health, morals, or understanding of the ordinary child f Meyer v. Neb- 
raska 262 U.S. 390 (1923)J. 

Under the category of curricula are also' included textbooks which must be approved. In tnost 
instances, the legislature passes thi^ authority on to the state board of education. Supple-^ 
mentary materials such as audiovisual materials (films, filmstrips, audio tapes, slides-retc.) 
fal] into the category of textbooks and can easily b'e exaThined for adoption. However, with 
tJ^ ^dvent of electronic courseware sucPi as computer' programs, video tape programs, 3-D 
laser hologram's, and a host of other new and sc^phisticated* teaching materials that require 
more, expensive and more complex equipment! to display or operate the program, adoption pro- 
cedures ^ave become more difficult. For example, the curricular material contained in com- ^ 
puter programs has not 'Only the one dimension of professionally acceptable content, but also 
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instructional design pardfT^eters \;hich may include the pedagogical elements of-ttttorriaT pre- 
sentation, simulation techniques, and bui*lt-in^ testing and scoring sections. Thus^ the, task 
of approval bqcoJies n^ore complex both for the legislature and.^for the state board of educa- 
tion, since the decision involves buying not just a film and a projector, but rather a Qom- 
plete program and a computer system or service a^ well*:, 

Tbe Texas legislature has been aware of the need for statutory control over educational ^tele- 
vision, and in 1971 enacted Senate Bill 149 (Public Sthool Televis^ion Instructional $ervices)s 
which provides budgetary support for ETV based uptw-i:he average da'i ly* attendance of each 
school. Unfortunately', no such act has been passed, regarding computer-managed instruction, 
and this problenj is still being studied by the Texas Education Agency on a long range basis. 
One very difficult question yet to be resolved is that of stand^ird copyright for computer 
programs. While books or other proprietary or origind,l publ ished^materials can be copy- 
righted,^ the problem with respect to cojr.puters is^'an altogether different one, ^because, com- 
puter^ programs , although copyrighted., still may be incompatible with different systems, and 
ther^ns also a lack of guidelines for creating and marketing programs. ^ "Steal ing" of com- 
puter programs from other systems is not nev/ in the field of data processing, and thfe s^afe- 
guards in use often do not stop unscrupulous individuals. As to the availability of com- 
'Puter^ased curricula, a large number of such curricula exist, some copyrighted, but these 
are designed primarily for larae, highly special ized, systems jsuch as the PLATO IV System ^ ^ 
of ti^ University oj Illinois and the MITRE Corporation TICCJT System. The life expectancy 
of computer courses to a great extent parallels that of boois, which are revised* or updated 
every three to four years, with new books written aften that period. Similarly, in relation 
to tfie advent of cheap copying machines, a corr.puter can duplicate a program on a magnetic 
tapej in a matter of minutes. 

Witii respect to tfie use of telecommunications as a transmission path for the^ copying ^of com- 
puter programs or video tapes, the copyright or "prohibited use restriction" still applies 
to Iducational institutions wish-ing to use such materials, and funds are re'ljuired not only 
forfthe cost of the ragnctic tape but for royalties andJabor costs as well.^ Normally nate- 
ri^ in the public domain (e.g., yideo program material funded by the federal government) 
cur|$ only a one-time charge for a master tape, but programs .must be closely examined to eli- 
minate the possibility of a lawsuit if the material is comrr.ercial ly produced. When computer 
programs are copied on tape or cards, "replaying" them in a system can produce either record 
(printed) or non-record, (visual display) copy; in either case, if the cycle is copipleted/the - 
copyright provisions regarding ov/nership of the material' go into effect. 

To complicate the natter further, the Supreme Court has ruled that if a motion picture is 
projected upon a screen, it is not considered to have been copied. However, projecting the 
image of a CQgfi^ter program-on a large television screen might possibly be interpreted as 
copying~the"^gram, and the question of video-projection copyright thus has yet to be de- 
cidedTy^fHecourts. Furthermore, the matter of topyright infringement or liability for pro- 
grams transmitted via a CATV system s'till has to be settled by the Federal Communication^ 
Cojmission and Congress. It is clear that, if teachers are to use new technologies and cur- 
ricula involving electronically recorded media,- then the extent of their unrestricted use in 
the classroom must be clearly defined for telecommunications systems. In this connection.^ 
educational broadcasters are presently permitted to make no more. than twelve copies of any 
works transmitted. The copies cannot be further duplicated and all but one must be destroyed 
within five years after the date of the first? transmission. ' \ - 

In summary, the use of copyrighted electronically \jrecorded educational materials via educa- 
•tional telecommunications systems is seriously impeded by present copyright l^ws. The consi- 
derations covered in th? body of this section all point either to a centralized program dup- 
lication facility or to regional facilities using common standards, with each facility scru-x 
pulously observing copyright regulations, (See also Chapter IV,*^oftware " on copyright.) 

Proposed LeqlslatiOfu « 

The following is a surrmary of legislation relevant to the.pgrposes of this study whiCh was 
introduced during the last session of the- Texas legislature. . 
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Bin. House Bi]l 1445 introduced by McAli'ster on March 13, 1975, This bill concerns 
financial' support fpr. instructional television services for public school districts and 
amends Subsection (.b).j. .Section 21.911, of the Texas Education Code as renumberjpd by Sec-'- 
tion 18, Chapter* 5U jA^ts of the 63rd Legislature, Regular Session, 19Z3. 



Recommendation > [ |hat the annual .cost of television. service programs provided by a 
school distcictfbe borne two-thirds by the'state anra one-third by the district, ra- 
* ! ther than equal iy|.by both, provided that the state's share of the cost does not ex- 
• ceed ^.50 (fonjM^^^ $.75) per pupil T Total cos-ts v/ill be , determined" on the basis 
.of Average Daily Attendance (ADA) of the district.for the preceding. school year. 

Status. Th;is bilj^ died in the House^Committee on Public Education. ' , 

Bill . Senate Bill 607|| introduced by McKinnon on MaVcji'lO, 1975. Tjhis-bill provides state 
financial suj)poVt on^^a^' limited basis' for instructional television ^rvices and equipment 
and amends and renumbers Section 21.911 of the Education Code, ,ent|tled "Financial Support 
for Instructional Television Services" and^ based on S. B., 149. | 

- Recommendation . . fhe jnitial recommendatiort is the same ,as thit of HouSe Bill 1445 
above: that the costs. of television service programs providad by a school district 
be borne tv/o-thl^s .by'^the state and one-third by the distridt, with the provision 
* that the state* s .^hare not exceed $1.50 per pupil based on tlje distrJct-'s ADA for 



school districts pro- 
struction aUo be eli- 
gram for purcRa^ and 
tihin jthe school ^b'uildings 



the preceding ye^\ Additional recorrmen^ations are^(l) that 
Viding educational/televisioa programs to enrl'ch classroom i 
gible to apply -for state funds from the Foundation School Pr 
maintenance of /television^ receivers, antennas, and wiring*v/i 

wi.th the provi>S;ion that tKe total cost to the Foundation Schdol Program not exceed 
one million ddllars for £he next bienniym; and (2) that &ny educational public tele- 
Vision, stattonqualifi-^d by ^he Texas Education Agency as a rna'jor production cen- 
* ter'^ be eligi})1e to apply for grants for production ^of instrLptional television se- 
ries from the instructional Television Production Fund to be jstablished under the 
Foundation School Fund^ with. the provision that the amount appropriated for the, for- 
mer fund not exceed one million dollars for the nextvbiennium * /-^ ' 

Status . This bill went through Senate Education Committee' 3]t) "but was'' not heard be- 
fore the sess.toa ended. , , '"^ ? ' ' 

,Bm . Senate BiirVlO introduced by Mauzy on March 13, 1975. -This bill dec^lares public 
policy regarding th^e non-commercia] educational/public television stations of Texas; 
charges the Coordinating Board, Texas College and^^niversity Systems, with the develop- 
ment of educationaVpubl i*c television as appropriajte; and defines its duties and powers 
for this purpose. \ ^ ; \ • 

Recommendati.oi):^ ^ The Coordinating Board will make "Continuing Education Grants" to 
non-conmercic^1^^teleyision stations; these grants will 'be based equally upon (1) a for 
mula developed 'by the Coordinating Board and (2) a totalNJf non-state funded budgets 
for each station. A minimum grant of $50,000 and a maximum of $250 ^00 m ay be made__ 
annually to;feach station. The Coordinating Board will make matcRTng^^DeviilupiiieTrr;^'^ 
Grants" to ^encies, irtstitut ions , an non-profit corpjorations to assist in the estab- 
lishment of^pducational/public television stations in cities and regions of the state 
*not now recQilving such service. These grants will 6e based on Coordinating Board 
^ planning fdi statewide service; a ma;cimtim grant of $100,000 may be made to any sin- 
gle organiytion. The Board wil'l cooperate with the four statutory Information Net- 
work Associations toward the eventual establishment and operation of a statewide 
' educatlonaTJ^public television network. 

'Status. Tills;; bin passed the Senate and went through the House Committee on Higher 
Education, 'but- was not heard before the session^ended. i 



Bill. House Bill 1576* introduced- by ge?c6 on'March 19, 1975. This bill seeks, to provide 
financial-assistance foi» coi^iputer infotiinatton services through the Regional Education Ser- 
vice Centers .and. amends j^bsections Id) and (f), Section 11,33, of the Texas Education 
Code as amended." ^ • 

Reconn-.endation . The Texas Educa.tion Agency will be responsible for development and 
impletrentatioa of cornputer %y sterns to provide a common core of educational d^ta on 
^ all school districts in'order to meet regional- and statewide needs in the areas of 
planning, eval'uatiqp, and accountability. The State Board of Education will budget 
• annually f ron> the Foundation S<:h6bl Ppgraijg6ji|djlj|^determined allotment for com- 
puter services to be paid to e^ligible (urjHMMprents determined in advance by 



the 'State Board) Regional Education Serv i ^HH^rTT -thi s allotment will comprise 
• 032 of the total cost of the Foundation Schd(Ji: Program for fiscal years 1976 and 
1977, .04% for FY 1978, and .0^%' for FV 195^9 and. each FY thereafter. 

Status. This bill died in the, House Committee* on Public Education. 

IMPLICATIONS * • 




community antenna television (coaxial cable) , -teletypewriter exchange (message handling), 
and CQmputer-assisted instruction networks. While these networks ar^ continuing to expand, 
both in size and in number, this^pansion is taking place only in the laraer'Cities, with 
no provision made for' any type of telecomunications services to the small, remote schools 
with 50 or fewer students in grades K-8 or 100 or fewer in 9-12. This problem is a com- 
plex one, and it must be analyzed in terms of telecommunications or related services- nov7 in 
«^-e in the smaller school facilities, voth a view to adapting these services to the newer 
technologies. Such an adaptation might result, for example, in the use of independent 
video tape playback systems or standalone (intelligent) computer terminals by students on 
an individual basis. Basic assumptions which shG^ild be stated at this point are as follows: 

.(1) EveVy remote school, no matter how small, does have a telephone link to an out- ^ 
side commercial system; 

(2) Every school has U. S. Postal Service delivery to its facility; 

(3) Telephone Services and/or facilities can be expanded internally by adding one or 
more lines- to augment or jupplement traditional teaching with teleprocessing tech- 
niques. 

Given these assumptions, several alternatives are possible fop provision of services to the 
smaller schools, depending upon the nature of the instructional materials to be used. While 
each alternative may vary in implementation according to individual school requir'dments, the 
following will serve as examples. 

Telecommunications Improvement ^ ^' ^ , 

Narrow band (voice) telephony channels: ' ' 

(1) The use of special filters to allow a single telephone line to carry speech plus 
duplex channel^. This would permit the transmission of data via a CAI terminal 

. that could be linked by private line to the nearest Regional Education Service 
Center tim^-sharing computer; without interfering with the normal administrative 
purposes of the telephone. , 

■> ^ ' . 

(2) The use of .slow-scan TV recordings transmitted from central source via telephone 
' * » 
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lines to video (program) converter/recorders in isolated schools during "off 

bours" (mfdnight to i AM). It is assumed here that b6th price and ope^at^ons 

requirements for su.ch a facility could be^met* . ' . » 



elecomniunications Facilities 



The' most widely accepted method for reaching the greatest number of individuals within the 
state is conventional television broadcast (omni-directional) coverage using high power 
output transmitters. There have been several new developments. in this area, involving por 
table, two-way micravave comnajnications systems v/hich can link two remote points with mul- 
tiplexed voice channels, MTSC video, or digital idata cornmunicatix)ns. In fact, such equip- 
ment is now commonly used in emergency or disaster^situations for the restoration of com- 
municatio^is. There are undoubtedly many firms manufacturing this type of equipment; how- 
ever, the mention of .one witT suffice^for example here: the TERRACOMM Corporation por- 
table microwave model with provision for up to 1200 voice channels and one video channel 
or 12 Channels of high sp^ed digita^l data communijcations. The advantage of a portable ^ . 
systen) is that in times of emergency it can operate for a Timited time (6-12 hours) on its 
own batteries, as well as on conventional AC power. The unit can be set up very rapidly, 
and once it is oriented" and aligned it requires very little attention during operation. 
Units can also be used back-to-back to extend coverage up to fifty miles (the normal oper- 
ating line of sight distance is from 15 to 20, miles). The home statioo for such a system 
could be located at the nearest Regional Education Service Center, with the distant sta- 
tions s6t up at points that could serve the schools in question. With a broadband trans- ' 
mission capability the system v/ould hav€ the flexibility for handling: (1) live programs; 
(2) real time rernote program recording and duplication; (3) interaction of multiplexed 
OA! terminals with the ESC computer; arid'(4) two-way' talk-back'programs for in-service 
training or specialized instruction. Problems that must be considered in the use of this 
type of facility are: (1) acquisition costs; (2) life expectancy; (3) frequency availabil 
i|.y and allocation; (4) maintenance; and (5) compatibility with existing CATV and ITFS sys 
teihs for interoperability and switching. 

Satellite Ground Stations 

The use of fix^ orbital satellites with inexpensive ground stations Vor two-way transmis- 
sion of educational materials would be the ideal solution -for remote school access;^ how- 
ever, this type of facility would^nec^ssarily involve a multi-state^ consortium*system of 
coverage, coordinated through a federal agency such as NASA, or HEW. The concept is, hov;f 
ever, practical, and the present state of the art would permit it to be implemented with 
one exception: cqsts of the satellite itself are almost prohibitively high (40 million' 
dollars for a. satellite su^ch as Hifghes builds Tor NASA, the ATS-6), although a ground 
station caa be bbilt .for as little as S600. Attempts are being made at the present time 
to bring* together various spates, federal agencies", and other interested pirti^s in follow- 
on efforts to provide an educational satellite after the ATS-F experiment terminates in 
India. Mr. Rex Lee, former governor of the trust territories in*the Pacific and former 
chairman of the Federal Communications Commission, is chairing this consortium; whose 
meetings are scheduled to be held during 1975. Although Texas is not offvcially repre- 
sented to date, this might be a worthwhile consideration in future planning. 

The American Television and Communications Corporation is currently experimenting with the 
possibility of presenting conmercial pay television programs via satellite relay; the on- 
going Deject is described in greater detail in the chapter on Futures. 

Other Alternatives • 

The current situation In Texas with regard to educationa.1 telecommunications networks .is 
that there are many types of networks, each possessing specialized capabilities, but 
lacking the compatibility to operate together with the other networks in a single state- 
wide facility. Most of the reasons for this incompatibility *are technical ones, each of 
which roust ^e examined In terms of systems transmission standards, and since 90% of the 
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existing 'state networks are leased from one "^r more corrmon Carriers it is doubtful that 
an'^Onbiased examination (^ould be carried out! 

Additional considerations include: * ' ^ ' 

t t 

Broadband Networks . . In the area of broadband (video) rfetworks It may be feasible to study « 
•the cost of interfacing ,ar>d pcwvd^ng a sv/'itchM video channel capability between the 
Texas Telecomputer Grid !Net>.'brk , TE{:1P, and TAGER for program interchange as veil as live 
broadcast of in-service teacher training programs at the various Education Service Centers. 
A further refinement of the switch would allav for central'ized duplication of video tapes 
at one central source {e.g., KLRN in Austin), in order.to maximize professional quality and 
minimize cost. 'Off-hour use of channels for transmission to other stations could also 
se;fve as an alternative method of program transfer. ^ 

Computer-Assisted Instruction . Wi^h the vast increase of interactive computer terminals . 
with dial-up (^witchfed) capability to a central, processor , it is not infeasible for the 
same technique to be used among time-sharing mini-computers for program transfer of CAI 
instructional software materials via a*data set switched voice line using 1200 bit per ^ 
second asynchronous transmission.. There is a dearth of CAI course materials in the state s ^ 
elementary, junior high, and senior high schools, and the sharing of this 4nat^nal among 
Education Service Centers- on a dial-up basis would be highly desirable. * 

• Community Antenna TV (CATV) . The expansion of present commercial CATV systems to indepen- 
dent school districts in remote areas should be investigated to see if two-way television 
could, be used as a means of providing both video and CAI services to the Regional Educa-^ 
tior^Service Centers. '(The previous TEA study ir) this area is becoming outdat?ed.) 

True Digital Data Tra/ismission Systems . In addition to AT&T, many of the newer common 
carrier firms such as DATRArj; Microwave Communications. Inc.; CPI,'Inc.; American Satel- 
lite Corporation; and Western Union now offer true digital data transmission systems 
v/hich use pulse code modulation (PC/i^- techniques, assuring extreme accuracy in transmis- 
sion. These systems should be investigated in terms of lower^o^rating costs and sys- 
tBjns engineering practices. 
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PREcis 

i t 

The study of technology and telecommunications being used successfully in other 
states CQuld. become an unwieldy undertaking, %o the initial portion of this 
chapter ftarrov/s its focus to a few states and a few unusual types of contnunlca- 
tii)ns. 

Dd^h about educational telecoifmunications are presented and discussed for the 
states of Alabama, Kentucky, Lguisiana, and Ohio, selected because of some phy- 
sical , '^efnograpfiic, or educational similarity to Texas, 

The use of satellites in education is then discussed, with major emphasis on 
the ATS-6, the most recent educational vehicle in or>it. Programs for the Ap- 
palachian and Rocky Mountain areas and for Alaska are examined, and the overall 
impact of satellite communications on remote areas is discussed. (A map show- 
ing. Texas* remote populations is included.) . 

A section on computer networks describes ^ne of the besrt in/the country, the 
, ^TUCC in North Carolina. Also included istthe ARPA, net , with charts showing 
both the geographic interconnections and tTTe .electronic schematic, and discus- 
/ sion of the network's achievements. 

A section on tethered communications describes the gas-filled, dynamic balloon 
(aerostat) which lifts broadcast antennas to nmch greater heights than the usu- 
al masts, thereby providing much greater coverage of potential receivers (near- 
ly 50,000 Square miles). The system has some shortcomings, however, and these 
are also discussed. - , . ^ ^ 

.Texas is compared with several other states in tenns\of resources, population, 
\nd educationajivariables. The chapter concludes with some suggestions* about 
methixJologi^sJ^^' use in other states which are worth emulating* 
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GENERAL 



Many other states have begun to deal with the problem of developing some kind of statewide 
teleconinunications network,* and sctfne states have actually passed beyond the developmental 
stage to inplementa-^ion of their proposed systems. The experiences of these other states, 
ttiair planning methodologies, and the solutions they have selected^as most appropriate for 
their particular situations should be examined for the;ir utility to Texas in planning *for 
coordination of existing teleconmunications resources. Accordingly, this section of the 
study comprises information gathered aoout telecommunications activities now going on in 
other states, along v/ith some ifnplications suggested by this information. 

Prior to the study of specific networks in other states, a review was Made of the systems 
operated, initiated, or planned by the various states. Considerable material on these sys- 
tems was already available through the Texas Education Agency; hov/8ver» since most of the^ 
material was'from tvto to four years old, an^ effort v/as made to update it all. On the basis 
of our initial studies it appeared that {.including Texas): 38 states had an educational 
commissiqn which exercised a measure of control or supervision on a statewide )}asis over 
educational facilities, curriculum, and teachers; 25 states regularly (daily or weekly) 
broadcast in-school educational TV programs over one or more stations-/ 43 states had t 
statS ETV Authoritji which exerted some control or supervision of statewide'educattonal 
television facilities and prograaning; 24 of the above 43 states operated interconnected 
multiple transmitter ETV systems (having more than one ETV station); 7 states operated 
interconnected multiple ^transmitter educational radio systems; and 21 states were parti« 
cipating in- saJLell i te demonstrations*- (See Figure VI-A.) 

In October, 1974, a letter explaining the gurpose of this study was sent to each of the 
other states. Similar letters were sent to 'the Federal Communications Conmission (FCC), 
' the Oepartnent of Health, Education, and Welfare (DHEW) , the White House Office of Tele- 
conmunications, NASA, and the National As-sociation of Radio and Televi-sion Broadcasters 
(KARTB), arrong other organizations.' Brief.ly, our letters described the study and re- 
quested the assistance of the various agencies in providing up-to-date information con- 
cerning educational telecommunications systems and facilities, including both ongoing ac- 
t1>Aties and plans for future development, that would be helpful to us. By mid-January, 
1975, only 12 states, the FCC, DHEW, and NASA bad replied to ogr request. Tim.c did not 
permit the detailed follow-up that v/ould have been required to obtain informatiOfi'from, 
the 37 states that had not responded to our'lejtter. 

Of the 12 states answering, the- letter, Montana and Wyoming said that they had no state- 
wide educational telecomrunications facilities; Louisiana and Maryland i^idicated that they 
were^tn the process of implementing educational telecofrmjni cations systems; and Alabama, 
California, Kentucky. New York, Ohio, Pennsylvania, South Carolina, and Wisconsin Pro- 
vided current Infonnation on their existing multi-station educational telecomn^nlcat^'0^ 
networks. Again, the lack of sufficient details in the infonnatlon provided b/\some of 
,the states and the tine constraints of our contract dictated the further limitation oft 
Ihe study of the educational telecommuntcations activities of the other states. 

On the basis of innovaffon, technological advancement, geographic comparability, and size 
of the network involved, the decision was made to limit th4s section of the study to an 
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♦Provided current infornration on their state-wide educational system. 

Figure Vf-A 
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examination of what we deemed a representative sampling: the telecommunications facili- 
ties of the states of Alabama, Kentuck^i Louisiana, and Ohio; the joint NASA/DHEW program 
using the ATS-6 satellite for health and education experiments in the Appalachia, Rocky 
tourttain, and NorthweA regions of the ceuntry; and the computer netv/orkTor higher educa- 
tion in Horth Carolina. Although they do not comprise an active delivery system within 
any state at the prasent time, the section also examines and describe^ tethered comnunica- 
tions (TC(j)M), a product^of TCOM Corporation, a subsidiary af Western Electric Corporation. 

Definitions . * , ' 

Instructional television (ITV) . This term refers to all materials presented via television 
to organized classes, regardless of grade level or 'physical location. HV may be broadcast 
in one fonn or another; distributed by clpsedcircuit television; or distributed by video 
tape and cassettes. (Gulf South Research Institute, 1973) 

Noncommerctal television (NCTV) . This term refers to programs broadcast by UHF or VHP sta- 
tions which are licensed as noncommercial stations and whose revenues are derived primar- . 
ily from public sources. NtTV has a three-fold role:' 

(1) To*offer instructional programs on the elementary, secondary, and college levels, 
including adult education, vocational-technical education, and extension service 
programs. 

(2) To present public affairs programs that inform the public about criticSl social 
issues, or present new knowledge and/or technology. 

(3) aTo enrich and enlarge the cultural and artistic horizons of the public by pro- 

viding exposure to the works of gifted authors, artists, composers, musicians, 
and' others. (Gui< South' Research Institute, 1973) 

Educational television (ETV) . This term normally refers to ITV and NCTV; thus, the de- \ 
finition is in essence identical to the broad one given for NCTV above. (Gulf South Re- 
s arch Institute, 1973) 

Public broadcastiifS service (PBS) . PBS was preceded by National Educational Television 
(NET), which began operations as the Educational Television and Radio Center, an Illinois 
corporation established in 1952. In 1954, the Center was^moved to Ann Arbor, Michigan. 
NET was or^iginally designed to serve as an exchange center for programs produced by mem- 
ber stations; later, however, other program sources were included. The Public ^ad- ^ 
casting Act of 1967 led to the establishment of the Corporation for Public Broadcasting 
(CPB), which initially coexisted v/ith NET- Upon absorbing NET^n 1969, the Corporation 
for Public Broadcasting established the Public Broadcasting Service (PBS), which is now 
the sole nationwide interconnected program service for noncomrnercial stations. PBS has 
recently completed the interconnection of all member NCTV stations, and has the capabil- 
ity to provide programs on a 24-hour-a-day basis. The addition of other interconnections 
will depend upon federal funding levels. (Gulf South Research Institute, 1973) j 

Closed circuit television (CCTV) . This term refers to a private, closed circuit cable 
lin^ owned or leased by the user for distribution of signals within the limits of the 
owner's property. CCTV is used, for example, to carry signals from one building to an- 
other on school campuses. The signal usually either comes from video tape or is pro- 
duced live at a given location. However, it is also possible to rece4ve broadcast signals 
and distribute them through CCTV. (Gulf South Research Institute,. 1973)* , 



Conmunity antenna television (CATV) . This term refers to the transmission of television 
signals by line or cable from dvsignal entry point to a home, office, or campus. A 
ninthly rental charge is usually^levied for this service. CATV does not originate pr 
grams, but only transmits existing signals. Distant signals as well as signals of lo 
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origin my be transmitted, and the service usually includes several signals, among which 
the user may make frequent changes, (Gulf South Research Institute. 1973; 

Instructio nal Tclevisiort Fixed Service (JTFS) . This term refers' to the frequency range 
of 2500-2o:/0 neg^nertz. There are 31 channels within this range open for educational and 
other institutions. The Federal Coinujnibtions Coninilssion (FCC) limits ITFS signal power; 
therefore, the transmission distance is relativ^'ly short (five to t-wenty miles . To re- 
ceive ITFS signals, a special receiving antenna^and converter are necessary. ITFS may be 
characterized generally as point-to-point transmission, in contrast to the omni-directional 
broadcasting of coinr.ercial TV stations. (Gulf South Research Institute. 1973) 

Computer-assisted' instruction im) . This is the technique of using a computer program, 
together with necessary cent^raV and termi/ial equipment, to aid the student in the learning 
process. It usually deals' with a form of individualized instruction; most instructional 
programs- are designed to permit the student to progress at his own best rate, an^ to have 
the computer keep records of each student's progress and standing. (Higgin^on. Swanson. 
and Love. 1969) \ 

Co mputer-manaoed instruction (CMI) . This is a method of using a. computer, not only for 
instruction of the student, but also for handl i/ig performance records, handling curriculum 
files, grading tests, etc. Alscthe computer nray be used for scheduling of non-computer 
media and teaching processes by automatic data processing techniques. In short .the com- 
puter performs many i tasks of a management nature for the teacher, as well as perf.orming 
most of the functions of CAI. (Adapted from Hi^ginson. Swanson. and Love. 1969)* 

EDUCATIONAL -TELECOmUHICATIONS. IN OTHER STATES 

• 4 

A1 abama ' ^ 

Educational telecon:;-.unications facilities in the state of Alabama iiiclude a 12-station pub- 
lic broadcasting systcxrf'extended by 26 community antenna television (CATV) systems, under 
the direction of the state of Alabama Educational Television Coifnnssion, and e^ght ITFS 
systems, which are operated in support of the Jefferson County Board of Education (2 sys- 
tems), the Board of Education of Birmingham (2 systems), the Etowah County Board of Educa- 
*tion at Gadsden (2 systems), the City Board of Education of Huntsville (1 system), and 
the Board of Trustees for the University of Alabama (1 system). 

Created by the State Legi.slature in 1953. the Alabama Educational Television Cormiission 
(AETC) has the responsibility for the growth and development bf a free and effective pub- 
lic television service in Alabama. Five commissioners are appointed by the governor and 
approved by the state Senate. Noawo- commissioners may reside in the same congressional , 
district and each serves for a term of ten years, with the terms overlapping. ?he com- 
mission is responsible for the op^r^tion of the entire network, including programming, en- 
gineering, and public ir)f ormatio.. w vities. ' ' 

NetworJ^ d escription . Physical facil.-.^s of the Alabama Public Television (APTV) system 
include nine transr.itters . three translators^* seven production studios. 26 community an- 
tenna television (CATV) systems extended to 16 counties, approximately 2.000 m^les ot 
stBte-owned and state-operated microwave link, and two color remote vans owned and oper- 
ated by the APTV and available^for use by all stations. The nine transmitters and three 
translators are all litensed to the Alabama ETV Commission. (See Figure VI-B.) 

♦Further references for this chapter are grouped by section at the end. of the chapter. , 

**A relatively low power facrl^ty-for~providing services to a limited area. A translator 
(fannot originate programming, but can only repeat the signals it receives from ^ tele- 
vision station. by> amplifying them and changing their frequency ("translating them) to 
another 'channel for re-broadcast. The facility functions automatically,* and thus can be 
operated unattended. (Gulf South^Research Institute. 1973) 
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The network staff includes general manager, assistant manager, director of programming, 
assistarjt program director, director of records and bookkeeping, director of engineering, 
assistant engineering director, director pf promotion, traffic director, three network 
headquarUer iengin^ers, two district engineering supervisors, three microwave engineers, 
40, engineersX nine, transmitter sppclalists, and seven secretaries. There are approxi- 
mately 200 Gfllployees*" connected with the seven studios* 

. • * c 

Network programming . The final responsibilj-ty for making program sch'fedule decisions 
rests with the Director of Progransning for the Alabama Public Television Network (APTN). 
The ITV CoordinJtor in the State Deaartment of Education (SDE) provides to the Director 
of Prograniraing each year a^ schedule* of ITV programs which are in accordance with the SDE ' 
prescribed course of studies in the classroom. The SDE and APTN undertake constant evaluT 
ation and review in order to up-date all ITV programs, Sy replacing individual programs 
within a series, by redoing the series, or by providing new television material ds need 
or interest arises. The ITV CoQrtiinator of the SDE and the APTN have a four year de- 
velop:?.ent and review plan, thus allovnng adequate production time for a new ITV series^. 
Ninety-seven percent of the total area of the stats can receive the signal telecast by 
the APTN, whith operates from 8:00 AM to 11:00 PM Monday through Saturday , 'and from 
ItOOCPM to 11:00 PM on Sunday. The summer schedule is much the same except that there 
is no in-school schedule; therefor^o sign-on Monday through Friday is at 2:00 PM. This 
schedule starts on June 1st and en^S on September 1st of each year. The in-schoo> sche- 
dule runs from Septemlper to June of Sith year, with operating hours from 8:00 AM to 3:00 
PM Monday through Fpday. ^ - „ _ • 

About fifty-five percent of the progranvning is produced locally in Alabama studios; the 
baUnce is provided, by program acquisition and PBS. There are no TV teachers allocated 
to the production studios, nor are there any on the 'payroll. TV teachers are used oVan 
^individual basis, depending on the needs of a particular series, and are provided fr&m a 
^"cUss" of teachers* f.apable of teaching the subjects or series in question. They work on 
a reduced time basis :and then return to classroom duties when they arc finished. With 
production studios ^ftuated throughout the state, teachers with particular skills are 
cataloged and assigned according to specific geographic locations.. Software specialists 
are provided by the ^DE to meet the fieeds of the studios. 

Funding. The AlabafpL fiscal year starts on October 1st, with funding on a biennium basis. . 
Financial support^ foT the APTfl is provided through state legislature appropriations. APiV 
does not hold auctions nor sell subscriptions to raise funds, but does receive occasional 
grants for equipmentffrom the Cr&partment of Health, Education, and Welfare, which provided 
$700,000 in the bienrtium 1973-1974. A CPB Community Service Grant of $163,000 was also re- 
ceived in this time period. Capital investment in the APTN facilities is $5 million for 
hardware; the total system is worth $40 million, the operating budget for the biennium 
1972-1973 was $1.5 million, with $2,005 million allocated for the biennium 1974-1975 and 
$4,754 million for 1976-1977. • 

\ 

Future plans . There are no plans to expand the> system. Current plans call only for the 
system to be upgraded, %\r)ce nx)st of it is about 21 years old and hence outdated. The pro- 
jected biennium budget fir' 1976-1977' includes a request for $600,000 for the^replacement 
of two TV transmitters; %ever, Mr. R. E. Dod, General Manager of APTN, was not confident 
that the funds would be approved. Mr. Dod also advised of plans to replace all TV cameras 
with color cameras in orde^Uo be competitive' with other programs. 

Effectiveness of network , the APTN reports experiencing serious problems with the UHF fre- 
quencies assigned. These prq)lems are caused by the signals being blanked out in the moun- 
tainous areas of the northern\part of the, state; resolution will require the addition .of 
more translators. A cable system is currently being built into the city of Jackson, where 
a translator will be installedl 
^ ' \ 

The APTN is now viewed by over 500,000 students in 1,050 school buildings who watch at 
least one network program weeklj{.*' In some cases, students may watch two or more programs, 
but statistics on this are not ^^ailable. The APJN is audited about every two years. 
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(jli) The Birmingham School System operates one originating station (K2W-56) and one 
relay station (KLC-77), transmitting 105 hours a week from two studios, over 
foqr channels, to 96 school buildings^ Ten percent of the prograrmiing is local. 
Programmtng includes direct instruction,, supplementary instruction, enrichment, 
in-service education, film distribution, administration, and seminars. Four 
part-time TV teachers are used,^ The total plant investment is $512,309, and 
the yearly operating expense comes to 575,000. 

(2) The Jefferson County Board of Education operates one originating statioa (KIP- 
47) and one relay statix)n (KIP-49), trransmitti ng 50 hours a week from one' stu- 
dio, over tv/o channels, to 89 ^school buildings. The programming*, less than ten 
percent of which is local, is viewed by 36,000 students in 956 classrooms. 
Progranwing includes supple/nentary instruction, in-service education, film 
distribution, administration, and seminars. Total plant investment is $325,000; 
yearly operating CApense is $65,000. ^ ^ 9 - 




(3) The Etowah County Board of Education (Gadsden) operates one originiitiing jMtion 
(KCI-^53) and one relay station (KWV-56), transmitting 15 hours a week from one 
*studio, over two channels, to five school buildings. More tharl 75 percent of 
the- programming is local, and it is viewed by 4,000 students, Prggyanming in- 
cludes supplementary instruction, enrichment, in-service educatida; and semi- 
nars. There are five full-time TV teachers". The totaT plant investment is 
$182,863, and the annual operating budget is $210,600, 

-(4) The Huntsvi lie- Board of Ediication operates one originating station (KHU-75), 
tpa^nsmitting 75 hours a week from one studio, to 29 s.chool buildings. Between 
10-25 percent of the programming, which is viewed, by 30,000 students in 950 
classrooms, is local, » prograrrsning includes supplementary instruction, direct 
instruc-tion, enrichment, total teaching, ^in-service education, film distribu- 
tion, orientation, administration, and seminars, TwO full-time and two* part- 
time TV teaQhers are used. The total 'plant investment is $278,300; the annual ^ 
operating budget is $80,000, . ^ ^ 

(5) The Board of Trustees of the University of Alaba/na operates one originating sta- 
tion (WBN-31) on campus to classrooms of th.e University of Alabama at Birming- 
ham, Total plant investment is'$80,987,>with an annual operating budget of C 
' $33,500, ^ ' • 

Kentucky 

^ J \ * c> 

Educationaxielccommunications facilities in the CommonweaUh of Kentucky include: an 18- 
station educational television network interconnected by closed circuit links with 13^ com- 
munity colleges and seven'^ university studios, under contract by the Kentucky* Authority for 
Educational Television to the State^ard of Education, and two ITFS systems, operated in 
support of the Owensboro Vocational^hool and the Board of Education of Paducah Indepen- 
dent Sdhool District, 

The Kentucky General Assembly, in 1962, passed bills authorizing the State Board of Educa- 
tion to'lease educational television facilities from the Kentucky Property arid Building 
Commission; enabling that commission to issue revenue bonds for the purpose of constructing 
ETV facilities; and establishing the Kentucky Authority for Educational Television, a public 
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agency and instrumental ity of the Corrjionwealth, wh>ich operates these facilities by con- 
tract wilh the State Board of Education. The Kentucky CducattonAl Te3^evi5]on Network. 
(KET).v/as cornnissioned in 1968^ \ ^ ^ ' 

Netw ork description . The K€T includes 13 trans»!iitter sites; five translator-sitesr 
35TOOO square foot Network Production Center (NPC) , located in Uxitigton on land donated 
by the University of Kentucky; and seven college and university studios interconnected 
with 13 coi::Tiunity colleges and .the KET network •NPC by closed circuit netv/ork links'. ^ 
Distribution of the signal from t^e NPC to all transmitters and the closed circuit 
network i^ through contract with the corunon carrier. ^The KET can be segmented irtto five 
separate re'gional feeds. (See Figure VI-C.) . ^ 

^ , <f 

Network progran^^inq . Programming is under the direction of the Kentucky Board of Educa- ^ 
tion (BOC) ■ Aoout ten percent of the prograrrnvng far the KET is generatfjd v/ithin the 
state. Approximately 98 percent of this local programrr.ing is generated by and from the 
NPC, with the seven university studios, which are used almost exclusively for on-campus 
programs, contributing not more than two percent of the netv/ork programs. PBS network 
programs account for about 33 percent of total state programming. The balance (about 57 
percent) is shared between program ^acquisition (tapes and cassettes) and in-school pro- 
grams. 

Each of the 13 universities has been or will be given $200,000 worth ofstudto equipment 
by the Authority, under the condition that each provide a suitable studio and an adequate 
staff, subject to Authority approval. Use of the studios will be determined by esch of - 
the schools, but service to the campus and training of future teachers is of paramount 
importance to the Authority. 

*' 

The KET provides instructional programs designed to supplement local teaching in nearly 
1,400 schools located in more.than'three-quarters of the state's 195 school districts. ^ 
AIT programs are carried statewide, and ca^n bt; ^een in homes and schools, ever VHF and 
UHF outlets. The KET has a first and absolute xomniitment--aid to the classrooni teacher. 
Educational programs for the Network concentrate, for the most part, on the elementary ^ 
and secondary school levels, although there is also a full sche?lule of daytime programs 
for the pre-schooler. Programs are provided in all subjects for which support is criti- 
cally needed--science, social studies, foreign language, music, art, literature, history, 
and governrent. Late afternoon programs include college 'credi t courses, courses ^Of con- 
tinuing professional ed^ucation in fieldi, such c^s medicine, law, and business, and child- 
ren's prograns such as "Sesame Street." Programming is also available in the areas of 
vocafional training, literacy training, and employment information; additional coverage 
includes health, public safety, enrichment programs, and in-depth, reports on national 
and v/orld affairs. 

The Department of Education has a field staff of five people who travel constantly through- 
out the state, conducting workshops and doing some work with teachers on a one-to-one basis. 
These activities coni>)rise the primary utilization efforts toward in-service training. About 
70 to 80 percent of the student teachers are taking classes in instruction about the KET, 
held at the NPC headquarters in Le-xington and lasting approximately 2 to'3 hours each. . 

Funding . Financial support for the KET itself js provided by the issuance of bonds, by Com- 
monwealth General Assembly appropriation, and by HEW grants. Each individual school pro- 
vides its own antennas, converter, and internal distribution system. ^ Capital investment 
in the KET is $10.7 million. The FY 1975 (effective July 1, 1974) operating budget is 
$3.7 million, with the buciget for FY 1976 projected at $4.0^ million. . 

Future plans . The KET ns designed to be tfie backbone of an expanded telecornnunications 
system, with provisions presently existing for two' transmitters at every station site. 
KET will eventually become a 26-station operation, with a second bank of outlets that' 
wilt beam courses primarily to high. schools and to adults studying at home. 
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•Effectivenef^s of the network . Mr. 0. Leonard Press, Executive Director of KETi advises 
that they a/p having techrical problems wiih the UHF frequencies.. Kentucky has joined a 
UHF 'lobby i«U/ashington to encourage granting of educational frequencies in the lower tre- 
Quencv spectrum. The problems, with the UHF frequencies are primarily due to complete 
blockage of the signal in the mountatnous areas. A parallel problem is posed ^ the orien- 
. tation of the antennas; this problem'is a continuing one, with complete resolufion improba- 
ble. / 

Hr. Press was extremely pleased wi* the favoraole response by school administrators and 
teachers to the KET. He stated that 95 percent of the schools are no-rf tied to the 'KtT and 
that they are totally coirjnitted to the system. The five percent of the schools uncoiraiitted 
are primarvly those which are unable 'to receive the KET signal. 

ITFS systems . ITFS sy&^tems operate yithin the Commonwealth of Kentucky as follows: 
(1 




se?5^Je%ducrtion: f iln dist;ibution7and'orientation. TV teachers are not used. 
^ The total capital investment was $289,000, and the annual operating budget for 
0971 vyas $14,306. 

(2) *-The Board of Education of the Paducah independent School District oper^te's one 
originating station (K6A-28). transmitting 22 hours a week from one stuoio over 
?oi? channels to 14 chooU buildings . and^viewed by 5.000 students in 161 c ass- 
rooSs. Less than ten percent of the programming is local. Programming ncludes 
enrichment, total teaching, in-service education, testing, orientation, and film 
eWstribution. TV teachers are not used. The total capital investment was - V_ 
$■•58 22^1; tho annual operating budget for 1971 was $45,250. 
. \ ' ' ' " 
Louisiana * 

■Educational telecormunications facilities in the state of Louisiana include: the Louisiana 
Educational television fletwork (LETil-) run by the Louisiana Educational Television Authority. 

- with facilities that are just becoming operational ; and one ITFS system in support of the 
State Board of Education at the Univsarsity of Southviestern Louisiana rn Lafayette. 

In 1971, the- Louisiana Legislature passed, an act authorizing the establishment of the Louisi- 
ana Educational Television Authority (LETA). This Authority may ease, Pi^'-^^^se, construct 
o5n operate, manage, and be the licensee of educational and public television and radio sta- 
JiS^s production cln ers. and all related equipnx^nt and facilities for the P'-oduction nd/ . 
oJ raSssion of open circuit, closed circuit, and any other •[•^^ns necessary to jov ^ 
complete hetwork coverage. Th6 Act ^Iso provided for the cpnsol idation O' .^^^^t ng state 
agency telecommunications networks and directed that they be placed, under the direction of 
the LETA. • . m. . 

Net^ des cription . The Louisiana Educational Television Network "i1^e^entuall0nclude^ 
fo r inF Snd two VHF stations; one UHF translator; a Product on center in the ^eP rtment of 
Education building in Baton Rouge; TV studios, currently partial y comp eted, at J "niver 
sities aJd collegis throughout the state; one'mobile studio; a ^1°^^^ circuit TV loop con- 
necting the Department of Hospital s .in Baton Rouge with the- ten charity hospitals of the 
state; and closed circuit microwave ^and other rela.ted facilities. Currently, the LETN in- 

lluSes tSe production center in Baton Rouge and the l^P^'-^^^ yj^P^^f^.^^^JJ^^VaS 
universities and colleges of the state. The first station, channel 27. .Baton Rouge, was 
sc e u d to be commissioned in Hay-June 1975 ; Effective July 1. the ten charity 

hospitals and the Departrrent of Hospitals studio, incorporated in the closed circuit hos 
Dlta loop were to be integrated into the LETM. Before September 1975. channel 27 will 
be IntercSnnerted with channel 12. New Orleans, and the Utter station wj 11. be, brought 
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into the LETN. Monroe, channel 13, will probably be commissioned irrNovember, 1975, fol- 
lowed by Shreveport in March, 1976. The rest of the stations scheduled for inclusion in 
the LETN will be coinniissioned in accordance with a schedule still to be determined. (See 
figure Vl-0.) . ^ 

Hetwork progranming . The State -Department of Education (DOE) will have sole responsibil- 
ity for and control over the preparation, content^ and programming of all instructional ^ 
television programs used to supplement elementary and secondary education curricula in 
the schools of the state, and wjll have p*-1ority as to the scheduling of televisiOR during 
school hours. Initial planning calls for programning ten hours a day, six days a week, 
starting in September, 1975, with about five percejit of this programming tote live. All 
the ITV programming will be on videotape. The DOE plans to .use TV teachers, but has no 
firm figures for the total number to be employed when the system is fully implemented. 
DOE IS currently producing a series of 18 fifteen-minute btlinguali{)icul tural programs, 
centered on the "Acadian" part of the state* Heaviest emphasis in the montljs to come will 
be on programming for K-7' (estimated at from 63 to 65 percent of the total programming), 
with the balance concentrated primarily on grades 8-11 and smaller amounts of programming 
for grade 12 and the university levels. DOE plans to provide full color capability to the 
college studios at the earliest possible date, with provision for them to produce their own 
programs for campus and netv/ork presentation, although it should be noted here that the 
College Board is responsible for all col lege , level courses. 

The Louisiana Educational Television Authority (LETA) will have responsibility for and con- 
trol ever all public television programming. Initially, not more than six to seven percent 
of the ITV and public programming will be produced locally and distributed on video tape. 
Sixty-five to seventy percent of the public programming will be provided bi^ PBS and the 
Southern Educational Communications Associatfonf (SECA). 

The Department of Hospitals (DOH) will have responsibility for and control over the pre- 
paration, content, and scheduling of all health and medical programming. The DOH present- 
ly has a regular in-service training schedule for nurses, interns, arid doctors. Program- 
ming can originate from any of the ten charity hospital^; havever, mst of the program- 
ming comes from the Department of HospitaU in Baton Rouge, with a small amount from the 
Earle K.. Long Hospital there. 

Funding . The 1972 Legislature authorized the State -Bond Com^nission to issue up to $6.1 
million in general obliga^iion bonds to provide the state's share of capital, funds for the 
LETN. OHEWwill match tl?e funds orovided by the state, so that the total caoital invest- 
ment will be $12' million;.^ FY 1975 operational funds (available July 1 , 1974) for the 
Baton Rouge station (channel 27) were estimated at $35,260, with apother $5^9,904 for the 
production center. Operational funding for the LETN in FY 1976 is $2.5 million* This 
funding includes SI million from the DOE, and provides "seed money" for one TV monitor 
in each school, salaries for an IXV Utilization Team, money* to purchase TV programs, and 
materials for training purposes (e.g., video tape machines). The DOE is also seeking 
federal funds for the purchase of additional equiprrent. One problem that has recently 
surfaced concerns a re'-ordering of the priorities for federal matching funds by DKEW. 
Mr. 0. Pat Morgan, Program Development Coordinator of LETA, says that DHEW currently 
gives first priority to updating existing facilities, with a lower priority assigned to 
the building of new faciyties. This recent change in DKEW policy has made LETA rather 
hesitant and a little anxious about obtaining matching funds in accordance with state 
ne^s. LETA is currently consideri ng going. to the state legislature, after the current 
budget hearings are completed, and asking for the necessary funds with the recommendation 
that the legislators not wait for DHEW. 

Future Plans . LETA is exploring the possibility of a consortium of colleges for the pur- 
pose of scheduling the campus programming somewhat along the lines of the commercial net- 
works, i.e.» providing local blocks of prime time, for use as appropriate'to satisfy C(jm- 
munity needs. LETA has no current plans for expanding the LETN beyond those which are 
how being implemented. ^ * 
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Effectiveness of Network . Data on the LETN is not avaitable, A 1971 survey by Gulf 
South ResFarcn InstiTiire ir^di-cated^ncreasing use of CCTY and ITV involving inore than 
8,000 students, with rore use expected in subsequent years by eight of the eleven uai- 
versities surveyed. Faculty. intere%t in CCTV and .ITV was rated high by the same eight 
^chools. Similar results are expected when the LETM is fully implemented, 

ITFS systens . the single ITFS system operated by the State Board of Ed'ucation at the 
Univer$it> of Soutnv/estern Louisiana has one originating station which transmits program- 
ming on one channel to the campus buildings and is viewed by 4,303 students. The GSRI 
suivey referenced above indicated that greater use of TV was projected for the future. 
Faculty'intere^t was also rated high for the ITFS. When the LETN station at Lafayette 
is commissioned., the progranrrting v/ilKbe extended to the ITFS station by cable. Total 
plant investment is $129^,000, and the FY 1975 openrating budget is $40,000. 



Ohio 



lude ITFS syste£::s oper- 
and* the Parra Board 
educational television 



The educational teleconrrynications systens ia the state of Ohio incl 
'ated by the University of Cincinnati ^ the fount Vernon City Schools > 

of Education, Parra City School District; a 12-station open circuit 

netv'ork; and a fojr-station closed circuit hospital television netv.*ork. The stations aij^ 
all independently oDerated and funded. The Ohio netv/ork differs froni thos^of other * 
states in that a legislative cornissioo charged with na^ponsibil ity for the net^.-ork was 
not established until after several stations had alreaSy been commissioned. In addition,.- 
this Co-Tinission is charged with coordinating these autonocnous activities. 

Established by the General AsseTi>ly of the State of Ohio in 1961, the Ohio Educational 
Television Netivork Comission consists of eleven reroers , one of v/hon is the State Super- 
intendent of Public Instruction and another of whon is the Chancellor of the Ohio Board 
of Regents. The other nine nerriers are appointed by the Governor with the advice and 
consent of the Senate. The tern for each r^r.ber is four years. All serve without pay 
but are reirbursed for actual and necessary expenses while on bf ficial business of the 
CooTjission. The Cotnisslor. is authorized to own and operate, or to-contract for, trans- 
mission and interconnection facilities for an educational television network; to estab- 
lish standards for interconnection facilities used by the Commission; to enter into^ 
agreement with noncoT-ercial ETV stations for transmission to tne stations of identical 
programs for broadcasting either sirultaifeously or through the use of transcription 
discs, tapes, or filn; and to determine programs to be distributed^ through the Ohio Edu- 
cational Television fretwork (OETN). 

Network description . The OETH includes 12 working channels licensed to' colleges, uni- 
versities, school districts^ and educational television foundations; one mre channel 
(channel 49, Akron) to be activated; a closed circuit television network connecting the 
•Oh-io Statg University hospital in Colurbus with the ho<ipit3ls in Athens, Nelsonville, 
and Gallipolis; and a Network Operations' Center (NOC"), centrally located in Colunbus. 
(See Figure VI-E.) The NX serves to collect television signals from any of a variety 
pf sources, both in-state and out, and to distribute them from tprder to border, making 
statewide coverage a reality. The KOC is designed not only to provide simultaneous sig- 
nal s-^o all stations, but also to record and store programs for later broadcast at each 
station's convenience, and to assis^t indubbing, editing, and assembly of video tapBs, 
films, and slides. 

• Network procrar^.inq . Daytime programming on Ohio'network stations ivipi'ifnarily, dedi- 
cated to In-scnool telecasts and is .scheduled in accordance with the wishes of each sta- 




cluded in each station's dafly schedule'. 



While educational and instructional TV are its primary concern, the network also is in- 
volved in the. Ohio Valley Kicrcwave Television System, which connects hospitals in 
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Gallipolis, Athens, and Nelsonville by closed circuit TV with the University Hospital in 
Co1ur6us via the Ohio Network's microwave link between Athens and Columbus. The system 
provides an inmediate, corni^arativeTy low-cost rneans V)f .securing tHe advice of a ^distant 
specialist for a diagnosis or in the event of an emergency when timing is critical. It 
also provides a means for the continuing education of health professionals who otherwise 
would have to use valuable time travelling long distances to attend seminars, conferences, 
and formal courses in order to keep up to date with the rapid advances occurring in medi- 
cine. 

In the relatively short time it has been in existence, the NOC has received numerous re- 
quests from other state agencies for assistance in planning programs. The. proposals have 
ranged fraTi developing training films for National Guardsmen to orienting new employees, 
Baking state recreational areas better known, and rehabilitating wayward youths. Addi- 
tionally, individual stations telecast their city council meetings or local high school 
sporting eveots. They also air "hov^-to-do-it" programs on cooking, sewing, auto mechanics, 
) flying, and gardening. 'They both originate their own programs and acquire programs from 
the Ohio Network, from other Ohio stations, or from national and /regional networks or lib- 
raries. The Public Broadcasting Netv/ork is one such source whicK provides the bulk of pro- 
gramning seen each evening. on irost stations. Many of the instructional telecasts aired on 
network stations are -produced by the affiliates; others are 6btained from other state agen- 
cies or from other states. 

r 

Network funding . Capital funding information is incomplete since the stations are all .in- 
dependently o./ned. Available infonration shcrfS Dayton (station WOET, channel 16) funded 
at $631,000; Lira-Bailing Green (station WGBU, channel 57) at S700,000; Portsnoutt (sta- 
tion K8P0, channel A2) at $729,000; Carbridge (station WOUC, channel 44) at $741,812; 
ColuiTbus (station WOSU, channel 34) at 5522,722; Alliance (station WT^EO, channel 45) at 
$861,000; and the'Ketwork Operations Center in Colunr5us at $875,708. Operational funding 
for the Network is on a biennial basis. The budget for the biennium 1974-1975 is $1.8 
sjillion, which includes $300,000 for r;aintenance of the microwa.ve system. 

Future plans. These plans include the addition of translators in the southeastern part 
of the state to overcoine signal' loss in the mountainous region^ there. No date was given ^ 
for implementation. * 

Network -effectiveness . Effectiveness has not been formally determined, although Mr. Dave 
L. Fornshell, Executive Director of the-Ohio Educational Television Network Commission, 
feels that the Ohio netr/ork has been well received by the schools and the coTranities. 

ITFS systerrs . ITFS systems within the starte which operate separately from the OETN are 
set up -^s follows: 

. (1) The^^oard of Directors of the University of Cincinnati operates one station 

{KHX-47) for 12 hours a week over one channel, from two studios, to five school 
, buildings on carpus. More than 75 percent 6f the programming is local and com- 
prises eririchfrent prograns and . in-service training. The total plant investment 
is $17,054, and the annual operating cost is $47,371. 

(2) The Ho&rit Vernon City Schools operate one^tation (KVT-69). Programming infor- 
mation for the station is not available.^ The total plant investment is $12,900; 
the annual operating cost is $10,000; 

(3) The Panna Board of Education, Parma City Scliool District, operates one originating 
' station {KHZ-60) and one relay station (WGM-96) 43 hours a week from one studio, 

over one channel, to 30 school buildings* Programming is viewed by 25,000- stu- 
dents in 210 classrooms; three TV teachers are used. The programming, more than 
75 percent of whi<:h i's T^cal , includes supplemental instruction, direct teaching, 
enrichment, in-service training, testing, film distribution, orientation, administra- 
tion, and seminars. The total plant investment is $200,000, and the annual 
operating budget is $90,000. 
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SATELLITE TELECORiUNICATIONS • 

NASA's Applications Technology Satellites (ATS) comj^rise one o^^he largest groups of a 
single-class of satellites to be spaceborne at the same time. The ATS satellites allow 
for numerous different space and earth studies as well as for experimentatiorv with ad- 
vanced satellite co--unications technologies. Four Experiments which are appl cable to 
thisstudy involve the use of the ATS-1 . ATS-3. and ATS-6 ^atel ites to der.on trate the 
principle that space vehicles can do certain corr.plex, large-scale jobs that cannot De 
performed as well, if at all, by earth-based systems. 

Basically, these four experiments are intended to demonstrate the feasibility "sing 
ATS-1 ATS-3. and ATS-6 satellites to bean, audio and video signals directly to hospitals, 
fchoois and cc^u^Sties in isolated mDuntainous areas of the United States. {See Figures 
VI-F and VI-G.) 

(1) In the Appalachian fountain region, eleirentary and secondary school teachers re- 
ceive in-se-vice courses in career education and in the teaching of elerentary 
reading. They can also request and receive specialized reference infonr.ation 
via satellite. . 

its In the Rocky Mountain region ,* junior high students are receiving a course in 
career education, ard adults are able to vie-^ sorrs evening procrar.s on copics 
of interest to then. Also, teachers in that area, instead of having to order 
videotaped naterials for their classes rronths m advance, can order ntaterials 
on a large nurber of subjects from a video tape collection in Denver and re- 
ceive the materials within days via satellite. 

(3) In Alaska, people who live in villages th^t can be reached only by f^Pjf"^; 
and then only when the weather is good, have a chance to learn about Ocher peo- 
ple and '•ul'-u-es in ^^'^-'r state-. They receive several series of educational 
prograris^in'village schools and have « PBS link with the contiguous 48 states. 

(4) m the states of Alaska and Washington and in the Appalachia regions, concur- 
rent deronstrations in expanded health corrounications are also being conducted. 
In Alaska, the exehir.ing rooms in two' small clinics at Fort Yukon (population 
630) and Galena (population 425) have been equipped with cocprehensive terminal 
facilities for co-rumcating with viewing pnysicians at the i^ublic Heaitn ser- 
vice Hospital at Tanana, Alaska, whicJ^ also has a "-pDrehensive termnaK 
addition, the University of Alaska at Fairbanks is linked with the University 
of Washington at Seattle, which is in turn linked with medical raci lilies at 
Omak, Washington. In the Appalachia region, ten VA hospitals are participating 
in the VA program for exchange of medacal information-. 

ATS Spacecraft end Ground Stations 

In geosynchronous orbit over the Gala'pagos Islands at 94' West Longitude the ATS^ space- 
craft is the rest ccr^plex and po-.;erful cortr^nications system developed in the 15-year h s- 
t^rj 0 c6r^n1 atLs satellites. It i. capable of generating ^^^1^ " 
versetbeam paths, and high po.-er levels. The heart.of ^he .system c^jises -a jjl i-fr^ _ 
quency transponder, a redundant trans^.itting/receiving device containing six receivers 
and nine transmitters capable of operating on about 20 /r^q^^^^J^/J^Sing .rom 136 MHz 
tf. fi GHz All the transmitters and receiving units ar^ cross-strapped, makino the system 
analoaSu^ to a SitSS For the heaitn education tel ecoixuni cations (HE.) experiments. 
i?l 6^?elaJs twleparate color TV signals, each accompanied by four voice channels. The 
ATS 1 and ATS-3 soaS'rafts are used for t-.vo-way voice and .data transmissions in support of 
Ss-6 SuriS tL ' ew rents. Each of the two ATS-6 transmitters bounces a signal of 
the paraJilic renecJcrto produce a Southern beam and a Northern beam, forming a gigantic 
-f^rpHn?" orr the earth's surface. Because of the earth's curvature, each f the foot- 
pri^U Jaries in size at increasing -la tUudes. The footprints are approximately 300 miles 
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in diameter at <he equator; about 300 miles wide by 500 miles long at about 35 North Lati- 
tude; about 300 miles wide by 500 miles long at about 43^ North Latitude; and about-300 
miles wide by 900 miles long at about 58^ North Latitude. 

On coinnand from the ATS Operations Control Center at Goddard Space Center, Maryland, and^ 
transmitted from the ATS ground stations at Rosman, North Carolina, or Mojave, California, 
the spacecraft can be repointed, and the transmission "footprint" shifted from one axis to 
another. About five minutes of maneuvering are required to change the viewing a^is from 
the Western to the Eastern footprint for the Rocky Mountains region, and about 15 minuses , 
to shift the axis from the Rocky Mountains to Appalachia or Alaska. Nefv/ork disdipline 
for all the HET transmissions is being maintained through a Network Control Center at Den- 
»ver. 

The ground terminals used in the HET experiments represent the design of Depver-based 
Satellite Technology Demonstration (STD) engineers, who have developed antenna/receivers 
costing about S4000 apiece, the lowest priced equipment of this type ever produced for use 
in the United States, although when the ATS-6 moves to India this year ground terminals 
costing only $6C0 apiece will be used. "Intensive Terminals" (IT*s), having a two-way 
broadcasting capability, and "Receive-Only Terminals" (ROT's), which can receive the satel- 
lite signals but not conrunicete back through the satellite, are being used, ^^^^teen sites 
in 13 states in the Appalachian Mountain Region are participating in the education experi- 
ment, and ten VA hospitals in the Appalachian Region are participating in the health ex- 
perirr;ent. Nineteen sites in Alaska and two in the Pacific Northwest ere also participating 
in the educational and heaflth -prograrns. Sixty-nine locations in eight Western states have 
terminals installed for the Rocky Mountain experiments; of these installations, 24, all at 
schooU, are IT's. Forty-five are ROT's, 32 of which are located at rural schools and 13 . 
at public television stations. 

Education Experitpents 

The Appalachia Project has been developed by the Appalachia Regional Commission (^^C). 
The ARC, selected Regional Education Service Agencies (RESA's), and the UnlversUy of Ken- 
tucky are participating. in the satellite project. During the 1974-1975 school year, junior 
high and senior high teachers have been offered, by satellite, in-service training courses 
in career education. The courses consist of live seninars and are beamed at 15 RE5A s at- 
ter school hours. The 15 RESA's have been divided into five groups of three each. In 
each group, the r-ain RESA has- an IT terminal. The other two are connected to the main 
RESA bj land lines, so that questions and conrrents can be relayeo from receive-only ter- 
minals through the ir.ain RESA, and thence via ATS-3 satellite to the facilities at the Uni- 
versity of Kentucky. The programs have been requested by, and are being made available 
to. statewide educational television stations, , the other RESA*s, and 150 county schoo 
-'•districts after the project ends. Thus, at least 10,000 to 15,000 other teachers will u1-^ 
timately have access to the programs. . 

The Rocky Mountain Project, labeled the Satellite Technology Demonstration (STD), focuses 
on junior high students as Its primary audience. Since September, 1974, about 4,900 stu- 
dents in 56 ren-ote, rural corrujnities throughout Colorado, Ne^ Mexico, Arizona, Utah, 
Nevada, Idaho, Montana, and Wyoming have been receiving programs in career education. 
PrograJTPing is broadcast from Denver to thg schools for 35 minutes a day through the 
satellite. The programing is duplicated for each of the footprints. As many as 20,oou 
more students also receive the programs through the public television stations of the re- 
gion. STD terminals are installed at-6S corniunities : ^'6 in the rural schools and 12 in 
PBS stations. Twenty- four of the rural schools, three per state, have been selected as 
IT sites. During a segment of the live broadcasting, these sites have two-way capabili^ 
ties for audio corminlcation with each other and with the Denver station through the 
ATS-3 satellite. The (fther 32 rural schools and 12 PBS stations have ROT's. Teachers 
at the 56 rural schools receive catalogs from which they can request some 300 videotaped 
programs on various subjects, such as history, social studies, or mathematics. The video- 
' taped material is then transmitted from Denver through the ATS-6 satellite to a video tape 
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recorder at the school. The STD also originates adult, comiiunity-qriented progranining' to 
the 16 rural s-chools one evening every-third week, focusing on subjects of concern dis- . 
covered in cox^jnity surveys, such as aging, health care, alcohofism, and drugs. In addi- 
tion, prior to the start' of t\ie 197^1-1975 schpol year programming was provided for teachers, 
counselors, ad aiiiistrators , and other scliool^personncl involved in career education at the 
55 sites. ^ ^ I, 

The Alaskan satellite project is broadcasting ' to 18 communities. Two major a>eas of activi- 
ty are involve^: instructional pr^ograrining aild public broadcasting. All 18 sites have two- 
way audio connection through the ATS-1 satell"Ste. This connection is used in teacher train- 
ing as well as in education of the students, especially in 'the basic oral language develop- 
ment programs. The other najor activity of the A^laska project, public broadcasting^ is de- 
signed for the general population. The satellite provides the link between Alasjca and the 
national public radio systems in other rstates. 

Experiments ' ' ' ^ • 



Since 1971, ^ilEl/ has supported an experiment to improve the health care of native Alaskans 
by using the ATS^I satellite foe voice corrn^unications between Public Health Service phy^ 
sicians and health aides in remote villages. T^e Tanana Service Unit, an area about .the 
size of Texas in central Alaska* is the site of the experiment. Earth stations with sa^ 
ellite cofrjr.unication capability have been installed in 26 villages and are used to relay 
voice consultations betv.een physiciaR^ and aides. This project has generally improved the 
quality of the health care in the cirea involved. 

The experir.ent in telerr.edicine described above, as well as earlier in this chapter, is being 
conducted at five'sites in Alaska. Examining rooms in the small clinics at Fort Yukon and 
Galena have been equipped with "Comprehensive Terminals" (CT*s) for sending' and receiving 
video, audio, physiological iifformation, and medical record data. The Qiedics and health 
friges present pdticnts di these clinics to physicians viewyig fron the Public Htalth Hospi- 
*taT^ Tanana. Consultation with specialists is possible between Tanana and Fairbanks 
(bdl^'havin^ CT's) and with tne Alaska Native Health Center at Anchorage (having an IT). 

Ihe health education experiment in the Northwest is designed to test the feasibility of 
providing instruction to n.edical students via satellite so that aspiring physicians 'in 
states withojt redical schools will have the opportunity to study medicine on an equal 
footing with students in other states. Instruction in the basic sciences involves the 
faculty at the University of Washington in Seattle, and students and faculty at the Uni- . 
versity of Alaska in Fairbanks. Full .two-way voice and video interaction are provided 
for classes in basic sciences (chemistry, biology, etc.), adm-ini strative conferencing, 
counseling, cc^puter-assisted instruction, and evaluation of student performance. Lectures, 
denonstration, and classroon experirr.ents can originate from both .sites, resulting in a 
lively interchange betv.een students and faculty at both ends. The part of the experiment 
dealing with clinical rredicine involves third and fourth year medical students studying 
under clinicians at Omak, in central Washington. The students can present patients (by 
video and voice transmission) to the medical faculty at the University of Washington in 
Seattle. Faculty are able to respond to students only by voice. The students are re- 
quired to give both formal and spontaneous presentation of the patients. 

Ten VA hospitals within the Appalachia footprint of the ATS--6 are participating in the 
VA program for exchange of medical inforn-ation as part of the HET ex'periment. The hos- 
pitals are located in Altoona and Wil kes-Barre, Pennsylvania; Beckley and Clarksburg, 
Wes.t Virginia; Fayetteville, Oteen, and Salisbury, North Carolina; Dublin, Georgia; and 
Mountain Home, Tennessee. The aim of the experiment is tfi bring these hospitals' into di- 
re-^t comnunication with urban nedical teaching centers. Telecasts of about two andVDne- . 
half hours weekly are scheduled during the period that the ATS-6'satellite is used in 
the current HET exoerirrent. More than 50 topics,, covering broad areas of interest, arre 
being presented, and both black and white and color are used for si qw-^^ay^^pr cpm^pressed 
video transmissions. Slo.v-scan television in color has never been ^dequedely tested be- 
fore in this type of two-way teleconsul tation setting. The- technique provides still pictures 
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vrffich are cjisplayed on a TV monitor after being sent as an electrical signal over tele- 
phone lines. Depending on the complexity of the matter, a half-minute or more is re- 
quired to transmit and display images via slow-scan. To eliminate the need for audi- 
ences or consiiltants to wait in front of TV screens, the slow-scan visuals are trans- 
mitted prior to each of the teleconsultation broadcasts and stored on discs. 

Satellite Costs 



'The ATS-6 satellite, the primary vehicle for the current HET Experiments, costs about 
$180 million for the spacecraft and about $25 million for thfe launch vehicle and services. 
The 116 ground terminals cost aBBut $464,000 (approximately^ $4,000 each). These experi- 
ments are funded by the National Institute of Education and the U. S. Department of Health, 
Education, and Welfare. 



COMPUTER NETUHDRKS 

The TUCC 



The Triangle Universities Computation Center {WCC) was established in 1965 as a non-profit 
corporation by three universities in North Carolina: Duke University at Durham, the Uni- 
versity of North Carolina at Cbapel Hill, and North Carolina State University at Raleigh. 
Duke University is privately endowed; the other two universities are state-supported. 
Their combined facilities include two medical schools and two engineering schools, and to- 
gether thpy have 30,000 undergraduate students, 10,000 graduate students, and 3,300 facul- 
ty members. The primary motivation for establishing TUCC was economic: to Qive^ch of 
;the institutions access to more computing power at lower cost than it could proviTC indi- 
vidually* • ' - 

TUCC headquarters are in the North Carolina- Board of Science and Technology's Research 
Triangle Park Building, situated in one of the nation's most successful research parks. 
Set on a wooded tract of 5,200 acres irt the small geographic triangle formed by the three 
universities, the Research Triangle Park contains forty buildings housing the research and 
developFr.ent facilities of nineteen separate national and international corporations, go- 
vernment agencies, and other institutions. The North Carolina Board of Higher Education 
has established an organization which is known as the North Carolina Educational Computing 
Service (NCECS), and- which is the successpr of the North Carolina Computer Orientation Pro- 
ject^initiated in 1966. NCECS participates in TUCC and provide^ computer servicTe to pub- 
lic and private educational institutions in NorthJJarolina other than the three founding 
universities. Presently-40 public and ^)rivate^CmTv^s1ties, junior colleges, and techni- 
cal institutes, plus one high school system, are thus served. 

NCECS is located with TUCC in the. same building in the- Research Triangle Park. It serves 
as a statewide campus computation center for users, providing technical assistance, in- 
formation, and related services.- The curriculum wrk and the programs of the NCECS have 
aroused interest in computing iti institutions and departments where there was previously 
no interest at all. ' ' 

Network descriptiorv . TUCC is e^'ntially a centralized homogeneous rretwork, comprising a 
two megabyte telecornmunicatvons-oriented .central service node located at the Research Tri- 
angle Park and using 0S/360-MVT/HASP (IBM 370A165); three primary' ot)b source nodes (an IBM 
360/75 at Chapel Hill, and IBM 360/40's at Horth Carolina State and Duke); 23 secondary 
Job source nodes (leased line Data 100*s, UCC 1200's, TBM 1130'S, IBM 2780's, and leased-^ 
and dial-tine IBM 2770's); and about 125 tertiary job source nodes (64 dial or leased 
lines f or Tel ?typQ5.33 AS^fl'-S , IBM 1050's, ;BM 274rs, UCC 1035's, etc.). All service node 

Smputers in the^^ffitwork are homogeneous jwlth the centhal service node, and, although 
ey provide locaXJcnlputatfonal service in addition to teleprocessing service, none cur- 
rently provides notvlocal ne'twork computational service. The three campus computer cen- 
ters are compl^jtely autonomous. (See Figure VI-H. ) - 
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NORTH CAROLINA COMPUTER NETWORK 

THE TRIANGLE UNIVERSITIES COMPUTATION CENTER CTUCC) NETWORK 




Programming ♦ TUCC supports educational research, and, to a lesser but increasing extent, 
administrative computing requirements at the three uni versitfes, as well as at 50 smaller 
institutions in the staU and several research laboratories, by mecins of n^ulti speed com- 
munications and computer terminal facilities. The central- service node a IBM 370/165) has 
processed up to 6,100 jobs per day v/fthout saturation. This figure includes about 3,100, 
autobatch jobs, 2,500 other batch joBs, and 450 interactive sessions. Of the autobatch 
jobs, 94 percent can be processed with less than 30 minutes delay, and 100 percent with 
less than three hours delay. Of all the jobs, 77 percent can be processed with less than 
30 minutes delay, and 99 percent with less than five hours delay. At the present time, 
about 8,000 different individual users are being served directly. Services to the TUCC 
user comiixjnity include both remote job entry (ROE) and interactive processing; -the inter- 
active services involve prograrryning systems employi'ng the BASIC/PL-1 and APL languages. 
A large number of compilers are available through ROE, including FORTRAN IV, PL/1, COBOL, 
'ALGOL, PL/C, WATFIV, and WATBOL. These language facilities, coupled with an extensive 
library of application programs, provide the TUCC user community with a dynamic informa- 
tion-processing system supporting a wide variety of academic coiriputing needs. 

Organization . TUCC is a v/holesaler of computing service; this service consists essen- 
tially of computing cycles, an effective operating system, prograrraning languages, some 
application packages, a documentation service, and management. The TUCC v/holesale ser- 
vice does not include debugging and contract programing, which are provided by the cam- 
pus computation centers and HCECS, acting as the retailers for the TUCC network.' This 
wholesaler-refailer concept can be seen in both the financial and the service relation- . 
ships. Each biennium, the founding universities negotiate ^nth each other and with TUCC 
4;o establish a minir.ium financial cormritment from each to the net costs i)udgeted for TUCC. 
Then, on an ^nual basis, the founding universities and TUCC negotiate to establish the 
TUCC machine q^nfiguration, each university's computing resource share, and the cost-to 
each university. Presently, each of the three founding universities is allocated a 25 
percent share, with the remaining 25 percent available, for NCECS, TUCC systems 'develop- 
ment, and other users. This resource allocation -is administered by a scheduling algo- 
rithm v/hich ensures that each group of users has access to its daily share of TUCC com- 
puting resources. The algorithm provides an effective *trade-6ff between computing 
time and turn-around time for each category; that i^, at any given time the group with 
the least use that day will have job selection preference. The scheduling algorithm 
also allows the founding universities ahd-NCECS to define and administer ^quite flexible, 
independe/it priority schemes. Thus, the algorithm effejctively defines independent ^ub^. 
machines for the retailers, providing them v/ith the same kind of assurance that they can 
take care of their users' needs as would be the case with totally independent facilities. 

t 

Funding . In 1972 the Park had 8,500 employees, a payroll of $100 million, and an invest- 
ment in facilities of $400 million. 'The present budget of the TUCC i^ about $1.5 mil.lion. 
The financial advantages of the system deserve further comment. As^ a part of the planning 
•leading to installation of the IBM 370/165, one of the universities concluded tJ\dt for it 
to provide all computing services on campus^ vrt)uld cost about $19,000 more per month in 
hardware and personnel than ^\x\A continued participation in TUCC. This represented a 
40 percent increase over present expenses for the same services, and there are other sig- 
nificant advantages to use of the TUCC system. First, there is the sharing of a wide 
variety of application programs. Once a program 'is developed at one institution, it can 
be used anywhere in the network with no difficulty..^ For proprietary programs, usually 
only one fee need be paid* A sophisticated TUCC documentation system sustains this ac- 
tivity. Second, there has been a significant impaH, on the ability of the universities 
to attract faculty members who need large-scale computing for their research and teach- % 
irig, and several TUCC staff members /nave adjunct appointments with the university compu- 
ter sciences departments.. The thir^i major advantage is the ability to provide highly com- 
petent systems programmers and systems managers for the center. : 

The ARPA 

The Advanced Research Project Agency of the Department of the Army has conducted research 
since December, ^1969 on communications technology for computer networking through the ARPA 



. VI -23 



•national network. The primary purpose of the network is resource sharing between indivi- 
dual^users, most o^ whom utilize different makes or models of computer. In this system, , 
one computer is able tc "talk" to another com[5uter through the use. of two major- types of 
equip.xent. The first, called an Irrterface Message Processgr (IMP), takes the output of 
the computer and converts it to^blocks of informatioa that are formatted with a st;andard 
header an(J message addressing system. In the reverse proce^, involving inputs from the 
IKP to the computer, a conversion is made from the common system format to the manufac- 
turer's eonrputer format. The second device is for use with individual terminals which 
can transmit or receive informaition. ' It is called a Terminal Interface Processor ITIP), 
and converts terminal output into ARPA system transmission in block form. The reverse 
process is also possible here. While the abovS description is vastly -oversimpJif led, 

.the reasons for citing the A[\PA network as an important one within the context of this • 
study are that: • • • ' 

(1) Successful computer-to-computer cogminications , involving computers of differ- 
ent makes^, models, and data speeds, are carried out automatically and at high 

^ data rates through transmission of information on an addressee basis, - 

(2) ' Resource 'sharingo's very practical, and, if desired, can be used to' transmit 

computer-based instructional programs from one institution to another in a^ 
highly efficient manner. . " ^ / ^ 

(3) Because of the block form of transmission, system load leveling is manned 
efficiently. , ^ ' • . * 

* A map of the ARPA network is presented as Figure VM- .V\ detailed listing of / 
the computer models used in the system is g^ven in Figure VI-J; this system compnse..^ 
over fifty, rr^ode computers called IMPS, as previously described. Each IMP is connected 
to a "HOST^' corrputer. The specrfic technique, of moving blocks of information ^messages; 
has been civen the name "packet switching," and packet transmission between the IMPS 

: on the network is ^at the rate of 5Q kilobits per 'second. The system maii>tains a very - 
rigid modus joperandi involving discrete addressing procedures, transmission actuating 
codes error control codes'* and acknowledgement codes. Technically, the ARPA network 
is a ring network^ functioning through the input, circulation, and removal of informa; 
tion. ' ' r 

. _ ' TETHERED COMf^UHICATIONS 

All telecorrmu^ITcations broadcast facilities are limited by the tot^l geographic area cov- 
ered by the signa.1 broadcast-generally line of sight in the higher frequencies. As the 
state of the art of teleconmunications has advanced, various technologies have been de-^ 
veloped to extend coverage. It h^s long been recognized that, within certain bounds, sig- 
nal coverage ran tye extended by taking advantaje of tfie phenomenon known as diffraction, 
•using frequencies in the lower frequency spectrum-, by increasing the transmit P^wer; and 
by increasing the height of the transmit antenna. However, all three methods have Prac- 
tical li;nitations', including the use of an antenna some 20,300 miles in space (a satellite 
in synchronous* orbit). ' * ' . * 

As has been indicated already., the prohibitive cost of satellite communications limits ' 
their use 50 special purposes. Further, terrestrial signal towers are limited to height.s 
• of about 2',G00 feet-because of the sheer weight and stresses imposed on la'"9<:r,^^'^"^i"^"- 
A reasonable conpromi-se between satellite and terrestial systems may be possible, however, 
through-the use of aerostats (ba,lloons) as a stable platform- for a "trmuni cation package, 
Jhich really begaa in 1967. As the result of a combination of .aflvances in the fabric de- 
sign- of aerostats and the development of complex computer programs "P^ble of predicting 
V their.aerodynamic behavior, they were con^ider^ at th s time as^andidates fqr e evated 

platforms from whicH extended 1 ine-of -sight was possible, '^^ety^e of aerostat first 
, used to deter^Trine the feasibility of this concept is very similar to Jhe.barr^ge balloons 
used over England during World War II. . ^ 
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Aerostat Description 



Tethered cbmrnuni cations (TCOM) are the product of the TCOH Corporation, a subsidiary of 
the Federal Electric Corporation. Through the suspension of solid state electronics 
packages from stable platforms beneatn aerodynamically stable aeros-tats,- a wide range of 
teleconmunications services dre provided at costs significantly lower than those of any 
other existing or planned telecornmunications technology. 

TCOM systems capitalize on the height advantage of all-weather tethered aerostats. Each 
aerostat is "flown" from a ground control station. The vehicles themselves are unmanned, 
and maintain their positions in the irmiediate vicinity of t-he launch site. The family of 
TCOM aerostats range In volume and size from 1,400 cubic meters in volume and 35 meters 
long {the Mark Y) to 17,000 cubic meters In volume and 85 meters long (the Mark YIII). 
The. selection of a particular aerostat for use in each TCOM system is determined by 
It^ng requirements and operations altitude necessary for the required 1 ine-of-sight * 
transmission coverage (See Figure YI-K. ) 

« 

^ile the vehicles vary greatly in size and volume, each is a true aerodynamic aerostat, 
constructed to withstand very severe weather conditions such as desert swn, snarf, ice, 
high humidity, and even tenpests. For example, the Mark VII is designed to operate safe- 
ly at altitude in winds of 210 kph. Since most steel tavers are designed to withstand 
winds of 160 to 190 kph, the Mark VII balloon can easily survive hurricane force winds. 

The maximum operating altitude of the aerostats is a function of aerodynamic lift, helium 
volume at altitude, and total weight aloft. Typically, TCO?-! systems are operated at fixed 
altitudes, as required, betv;een 10»000 and 15,000 feetj ha.-/everv^he main winch storage 
drums can hold over 20,000 feet of 1.97 en diameter tether. Wfere maximum reliability 
is essential in 24-hour operation, each ground station is equnppe^ with two aerostats, 
each complete with electronics packages; however, operation wHn a sJngle aerostat can be 
carried out with a reliability of aoproxinately 99 percent. In a two aerostat operation, 
one aerostat is always active, providing the communications services required, while the 
other is in a "hot" standby mode, fully configured and ready to become operational in- 
stantly upon coirmand. 

Currently, power for the airborne package^ provided by two Wankel engines, is sufficient 
to provide 24-hour operation for about eight days. In normal operations, each aerostat . 
is In-hauled for refueling and maintenance prior to its maximum mission time. About 
four hours are generally required for each refueling and routine maintenance for an 
aerostat. When a powered tether, ^now under development, becomes available, refueling 
will no longer be necessary. The powered tether will aUow longer station times, larger . 
communications packages^ and/or higher operational altitudes. • - 

Electronics Description 

Each cormiuni cat ions payload contains a local area transceiver section and a longline 
transceiver section, A single payload, suspended .beneath an aerostat at 10,000 feet, 
provides coverage over a radial distance of 125 miles and covers a ground area close to 
$0,000 square miles. To approximate the TCOM coverage, about 31 conventional TV broad 
(moderate height antenna with average power) systems would be required. The long lines 
equipment permits transmission and reception of coftmuni cations data between two or more 
aerostats, greatly extending the coverage area. Since the distances between aerostats 
are on the order of 250 miles, communications between two points as much as 500 miles 
apart can be ef/ected. As many as five channels of wideband data could be received 
simultaneously from anyv/here withi/i the wide coverage area, and retransmitted to any 
number of ground stations and other aerostats. 

Included In the electronics package Is a telemetry and command system which controls 
and monitors all the communications equipment on board the aerostat. Vital aerostat 
data, including such functions as altitude, pitch, roll, and heading, are also moni- / 
tored. The reliability of this system Js assured through the use of-tfidjjn^ trans- * 
mitters and receirers and an automalrtc switchover capability. ^"'"^""^^^-^..^^^ 
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Soroe of the numerous capabilities of the aerostats include longl.ine wideband telephone, 
/ television, AM and FM radio broadcast, and digital data transmission. Since the 
^ airborne package is modular in concept, any of the TCOM capabilities can be integrated 
* into a system to fulfill present telecori.Tunications requirements. Further, each package 
has a designed-in growth potential and can be easily expanded^ to meet growing tel^ecxnmuni- 
cations needs in terms of either increased capacity or expanded fBcilities, ^ 



Any comparison of the s.tate of- Texas with any other state is difficult at best, and imprac- , 
tical in most cases- Texas is a state "of paradoxes unmatched by other states. In popula- 
tion, Texas ranks fourth among all the states; yet in population density it is 33rd (see 
Table Vl-a). Many parts of the state, particularly the Panhandle and Big Bend areas, have 
a population density approxiirating one person p*er square mile, with fewer than fifteen per- 
sons per square mile in about 55 percent of the state. (See Figure IV-L.) By way of con- 
trast, Alabama, Kentucky, Louisiana, and Ohio have a more even population distribution. 
Population density has a greatMmpact on any regional plarrs for a statewide telecormunica- ' 
tions system,, and a broadcast telecorrir^nications network would be uneconomical for approxi- 
mately half oV Texas when costed purely on this basis. However, in comparing a broadcast 
system for Texas with a broadcas-t system for' Kentucky , there are some similarities, based 
largely on the rough and mountainous terrain of Kentucky which makes sigr>al distribution a 
frustrating dilerrrra^ In the flat terrain of Texas, one broadcast station could cover an 
area that would require as many as three or four stations in Kentucky, and this facto.r tends 
to **reduce" the size of Texas when comparing it with ct' mountainous state like Kentucky. How- 
ever, because of the very low density of population in western Texas, the cost per indivi- 
dual would be astronomically high, -even though the transmission characteristics are favor-^ 
able. It v/ould appear, then, that those technological solutions th^t are particularly suit-'^ 
able-for the education of students, in dense urban areas are not, with few exceptions, suit- 
able either for sparsely populated' or for mountainous areas. Extejiding this logic further, 
some parts of Texas may be rr^re suited to certain technologies, such as satellites, than 
others, although any and all of the technologies implemented should be as compatible as pos- 
sible to allow for population growth and technological advances. 

As might be expected, Texas^as more schools (5,964) than the other states discussed here, 
a^lthough Ohio, v/ith 5,167 schools, comes .closest. Total population, then, would appear 
to be a rough measure of the number of schools required. The annual enrollment in Texas 
t>Vblic schools currently runs about 2,850,000, with an average daily attendance of approxi- 
mately 2,500,000. An annual increase of about A,S% per year has been observed; however, 
thdt figure could decrease to not more than 1% in 20 years. Zero population growth might 
becO^ne a reality by the year 2000 if current projections prove accurate, thereby stabi- 
lizing the number of newschools needed, and any changes in population patterns could be 
expected to impact on school construction or closure programs. 

An examination of the costs of school operations >n Texas compared with those in Alabama, 
Kentucky, Louisiana, and Ohio reveals some rather surpil^ising facts. (See Table Vl-b.) 
Texas, with a per capita income of $4,336, spent an average of $809 per student per year 
on education, or nearly 10 percent of the per capita incc^e of the state. Alabama, Ken- 
tucky, and Ohio s^^ent about the same percentage. Louisiana, on the other hand, with a 
per capita inc&me ixfVonly $3,^825: spent nearly 26 percent of this income on education. 
With the educational telecommuTvicatioris plans presently being implemented v/ithin the 
state, Louisiana is expecte(^ to ifiejcease its. suoport of education still further. Teacher 
salaries in Texas, again, when conpar^d-^ith those in Alabama, Kentucky, Louisiana, and 
Ohio, ^re generally less in relation to per^apitd incomii: Texas ranks 36th in teachers' 
salaries paidTand 42nd in educational expenditures on the basis of ADA (see Table Vl-a). 
Certainl;^, quality education^ls directly related to the competence of the teachers hired. 
Competent teachers are attracted by high salaries; therefore, any proposals to improve 
the quality of Texas schools should include increases in the wages paid to teachers and 
administrators. 




TEXAS-A COMPARISON WITH ALABAI-IA, KENTUCKY, LOUISim, AND OHIO 
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EDUCATIONAL STATISTICS OF THE TE)< I'-OST POPULOUS STATES • 
(in order of population, 1972) 



'STATE 


' POPUlATIO:i 

1972 
Number Rank 


POPULATION 
TY .(per sq 
Number 


DEHSl- 
. mile) 
Rank 


POPULATION 
JECTION-- 
Nutiier 


* PRO- 

1990 

Rank 


SCHOOL 
DISTRICTS 
Number Rank 


Cal ifornia 


20,601 ,000 


1 


132 


14 


30,528,00D 


1 


. 1 .046 


2 


New York 


18,265,000 


2 


382 • 


6 


22,897,000 


2 


766 


4 


Pennsylvania 


11 902 000 


3 


265 


8 


13,350.000 


6 


512 


10 


Texas 


11.794, 000 


4 


45"' 


33 


15,474,000 


3 


1,104 


1 


Ilfinois 


11 ,236,000 


5 


202 


10 


14,477,000 


4 


1.024 


3 


Ohio 


10,731 ,000 


6 


262 


9 


13,619,000 


5 


617 


6 


Hichigan 


9,044,000 


7 


159 


11 . 


12.051 ,000 


7 


543 


9 


Florida 


7,678,000 


8 


142 ■ 


13 


10,241.000 


8 


89 


36 


New Jersey 

\ 

Massachusetts 


7„361 ,000 
5,818,000 


9 

10 


979 
743 


3 


10,152,000 
7,354,000 


9 

10 


560 
285 


8 
19 






STATE 


VOCATIONAL 
EfiROLLIIEfiT 
Kunber P^nk 


AMNUAL PEP. 
CAPITA IKCOME 
AjTOunt Pv3nk 


ANNUAL 
AVERAGE TEACHER'S 

SALARY--1974 
, Amount Rank 


AiNHUAL 
EDUCATIONAL EX- 
PENDITURES PER ADA 
ATount Rank 


California 


1 ,234 


2 


$5,438 


9 


$12,850 


2 


$1,170 


13 


New York 


920 


3 


5,663 


4 


12,800 


' 3 


1,809 


1 


Pennsylvania 


327 


10 


4,894 


19 


10,900 


16 


1,247 


7 


Texas 


648 


4 


4,336 


33 


8.967 


36 


809 


42 


Illinois 


1 ,380 


1 


5.,753 


3 • 


11,791 


7 


1,228 


9 


Ohio 


447 


7 • 


5,012 


15 


10,300 


20 


1.009 


24 


Hichigan 


343 


13 


5., 4 39 


8' 


12,545 


4 


1,271 


5 


Florida 


605 


5 


4.647 


28 


10,430 


19 


1,041 


21 


New Jersey 


342 


12 • 


* 5,759 


2 


11 ,900 


6 


1,294 


6 


Massachusetts 


164 


21 


5,233 


12 


10,995 


14 


1,136 


16 



♦Projections include interstate, migrations. 
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1974 STAnSTICS 


Texas 


Al abama 


Kentucky 


Louisiana 


' .Ohio 


Length of School Term 
(days) (U.S., 179.2 days) 

KuiJ&er of Publ 1 c ^ 
Elemeniary Teachers 


179.8 I 
71 ,922 


175.8 
17,472 


174 .'4 
19,600 


179.6 
21 ,650 


180.0 

54,915 


Number of Public 
Secondary Teachers 


*63,780 


17,823 


12^100 • 


18,650 * 


^ 49.277 


Average Salary of Public 
Eleinentary Teachers 


$8,867 


$9,171 


$8,020 


$8,750 


$10,030 


Average Salary of Public 
Secondary Teachers 


$9,068 


$9,354 


$8,575 


$9,235 


$10,600 


Public School Expendi- 
tures (mill ions) 


$2,548 


$575 


$544 


$846 


$2,457 


Average Expenditure/ 
Pupil in ADA (dollars) 


^ $809 


$716 


$727 


$978 


$1 ,009 




Cost/Student/Year (dollars) 


S797.30* 


$716.00 


$727.00 


S978.00 


$1,009:00 


Cost/Student/Oay (dollars) ' 


$4.43 


$4.07 


$4.17 


$5.45 


$5.61 


Cost/Studer\t/Hour (dollars) 


$.74 


$.58 


$.69 


$.91 


$.93 



♦Figures provided by TEA for school year 1973-1974. 
Table Yl-b 



IW^m'i mo IMPLICATIONS 

Centralized supervision of educational telecomunications facilities varies greatly a^r^^ng 
states. Jo^illustrate: 12 states have no statewide control or supervision of statewide 
telecoglwHTcations for education; Arkansas with its Oepartrrent of General Services, Mon- 
^ tana v/fth its Supervisor of Public Instruction, and Wyoming with its Educational TV Comis- 
sion have onc-of-a-kind supervisory units; Six states linit control to the university level; 
eight s^tates have advisory or coordinating comissions; and 20 states have "take charge" 
cofimissions that direct and supervise educational telecomrn-jni cations on a statewide basis. 
Alabaina and Kentucky, vMich have "take charge" cornmissions , provide exarrples of direct 
statewide control of educational telecomminications. Louisiana and Ohio, with their "co- 
ordinating" conmisslons, exenplify the use of an "advisory" body, for statewide education- 
al telecannuni cations. As can be seen from the statistics cited above, the most popular 
form of conrnission is the "take charge" commission. 

As all states v/hich responded to^ur request for information and which had a statewide 
teleconrruni cat ions system were usfng television as the primary educational medium, this 
discussion focuses on TV, although it does include the use of satellites as a means of sig- 
nal delivery. Initial discussions also determined the need for inclusion of data on at 
least one cor.puter network; since no state provided written information on a computer sys- 
tem, the Korth Carolina Corrputer fletwork was selected on the basis of available literature 
as being typical of a computer network used for educational purposes. Our studies showed 
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that computers are a useful tool for teach |ng, pactig jlarly in grades 5-12, and also for 
purposes of administration and manageiiient. The di Wrsity of computers makes them parti- 
cularly adaptable to an educational telecommunications system, and they should be consider- 
ed for inclusion in any statewide network. We also investigated the possible' utility of 
tethered coirrwnications , realizing that while the methodology is not used in this country, 
it is used for education in some other countries. However, the>high personnel requirements, 
and subsequent high costs for the operation o*f aerostats, coupled with the sparsity of popu- 
lation in many parts of Texas and the frequent occurrence of tornadoes and windstorms 
throughout the state, mitigate against their use here in a statewide educational system. 

Television, .as a medium, has found great favor with all states, j Early TV syst^ were all 
black and white, but there now appears to be a concerted effort on the part of all the states 
examined to install or to switch to full color as rapidly as possible. Robert Dod, General 
Manager of the Alabama Educational Television Network, states tha| "we must convert our TV 
cameras to color as rapidly as posSjible s.o as to remain competitive v/ith the commercial TV 
audiences." Our examination of the use of satellites as a delivery system found such a 
system to have limited application to Texas rural areas. It woulo appear that the future 
of satellites in educational telecon^nications lies more in a national educational net- 
working plan and in providing a rr^eans of getting programming to Isolated and mountainous 
areas. Color TV has great potential, and would be desirable to^^fcntlude in any projected 
Texas educational telecommunication? system. j 

All states examined include TV studios in their statewide networks. Of the two coordinating 
commission states of Ohio and Louisiana, each has only one/network studio that serves to 
provide the total educational teleca-rraiaications programming for the state. Other stations 
in the networks have TV studios, but these are all used f^r local programming and are all 
.privately ovv-ned. Alabama and Kentucky, on the other hand, give ample demonstration of the 
greater diversity of the "take charge" commission cqnqept in that both provide the funds 
for network studios, located on each of the state university campuses, that serve three 
audiences: the cair.pus, the local area, and the^n^worko Additionally, Alabama and Ken- 
tucky have TV Network Centers that assure pVopffr dxstp^oution of all netv;ork programs. 

Alabama has an innovative contractual arran^eiint with three of the state ITFS systems 
which calls for them to provide studio f-acilities for the netv/ork. In return, Alabama 
provides network programs to the ITFS systems on a time-delayed basis. Alabama also has 
an unusual but innovative plan for the use of TV teachers. The state has no full-time TV 
teachers, but rather a "stable" of teachers qualified to >teach on TV. These teachers, 
located aroupd the state, are ♦called upoa when needed. They return to the classroom when 
their TV teaching services are no longer required. Alabama's use of TV studios, contrac- 
tual arranger.ents with the ITFS systems, an<3 use of TV teachers all have merit, and might 
be considered for adaptation to a Texas network. 

Network prograrrming is more easily managed and controlled in Alabama and Kentucky, since it 
is centrally rranaged. For example, in Alabama, the final responsibility for msking program 
decisions rests with one person. In Ohia, this responsibility is divided among progran"nin9 
groups at each of the 12 stations, v/ho make the decisions as to how the programming should 
be scheduled. The Ohio Network Operations Center has little voice in programming decisions, 
and knows -only after the decisions have already been made what programs will be shown and 
at what tjme. The Ohio procedure is not recorrTnended; the Kentucky and Alabama methods of 
« programming, on the other hand, have merit and should be considered. 

Mo statewide educational tel ecomnnjnications network can survive wlthouTTne support and 
backing of the- teachers aod administrators using the system. Thiols the one area that ap- 
pears to be weakest in all the states. Orrl^ Kentucky offers^fin an orientation, program 
for students planning to be teachers, and this program is ortly''2 to 3 hours in to to . Any 
state that sets out to develop a comprehensive system for educational telecornnuni cations 
should also -develop an extensive program-Klesigned to give teachers an uoderstanding of and ^ 
appreciation for the more •sophi sticated technological systems integrated into the overall 
system. The teachers of tomorrow will, of necessity, need to be knowledgeable in more than 
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a basic skill s.uch as Enalish or mathematics; they n.ust also understand the telecommuni- 
cations equipment and tt^^niques used in conjunction with their teaching, §ince they 
probably will not use equipment or facilities of which they are not' knowledgeable or 
v/ith which tliey feel uncomfortable. 

la sunmary, and on the basis of examination of the statewide systems of five states, tt is 
suggested that any proposed statewide tclecoiriniunications network should be managed by a' 
"take charge" type of corniiission; that such a network should include television with full 
color equipment; that TV studios should be located at state universities and augmented by 
ITFS studios where necessary; .that a computer network should be super-imposed over the ETV 
network, with large capacity coii.puters installed at four or five central locations and re- 
mote terminals tied into the con:puters for classroom instruction and administrative record 
keeping; that teachers capable of teaching on TV should be cataloged and assigned geograph 
ically for use as necessary; and that an extensive education program designed to train 
teachers in the use of the ne-twork' should be impTementcd in the curriculum of all teacher 
colleges and universities. 
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PRECIS 



One of the greatest limitations on the full and successful use of educational 
technology is the low availability and/or high cost of software (courseware, 
in ti'iC case of computers). This problem warrants full examination, which 
this chapter provides. " ' - 

It opens with some definitions and explanations of terminology. A brief sec- 
tion which follows gives the current states of educational software: who pro- 
duces it, where, and when; what kinds are produced; who uses it; and how much 
is spent on it. ; ^ 

A section on computers explains their educational uses and the software prp- 
blems involved. This is followed by another section explaining the various 
facets of software problems: copyright; standardization; FCC regulations; 
textbook adoption programs; consumable materials; personnel; quality, vali- 
dation, and transferability; distribution requirements; and evaluation and 
seleclijon. Each of these is discussed in terms of the most current informa- 
tlofv available. 

The chapter closes with a section that sufimarizes the software situation and 
presents some emerging trends In the areas already covered, ^s well as a men- 
tion of production consortia>, purchasing rights, on-demand publishing (an edu- 
caftional requirement), and ihe crucial role of copyright. 

An overall observation Is that although it would be foolish to state that the 
success or failure of a telecommunications System hinge^ on the quality and 
availability of software, it should be noted that the finest possible system 
' for transmission is uneconomical without adequate means for generating, ac- 
quiring. Indexing, retrieving, and accessing ali^ady prepared content. .Until 
sopne of the software problems are solved, only limited usefuljiess can be ex- 
pected from a statewide distribution system. 

The chapter contents ^re: 



Terminology 
Current Status * 
Computers In Education 
.Issues* and Questions 
Emerging Trends 
Bibliography 



p. VIM 
p. VII-2 
p. VlI-7 




p. VlI-29 
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r .SOFTWAI|^ 

Ho matter how advanced the state of technologickl jdpelopment and how great the sophis- 
tication of telecomnunl cations or other educationiili technologies, the findT usefulness 
of these technologies to pupils and to , pro fessioriaj personnel in the public schools is 
dependent upon the quality of software "which is |yailable to carry messages over the 
telecommunications system. It is the purpose of*ihis chapter to discuss the problem of 
software in relation to the technologies which potentially can serve as delivery systems. 



JEBHINOLOGY ' ^ , 

At this point, initial clarification of terminology and definition of the terms as used 
throughout the chapter seem imperative. 

Software— In this chapter, software is used as a generic term to describe all learning/ 
-instructional materials which carry messages. Often the^software requires a play-^ack 
or projection device in order to 'display the message it stores as interpretable audio, 
visual, or tactile information. For example, a motion picture film would be considered 
software in the generic sense of the term; a set of study prints or a pamphlet would 
also be considered software, as would a computer magnetic tape which stores information 
or instructional signals-. 

To avoid the confusion that might otherwise be generated by the differing semantics of 
computer technology, the following terminology will be use^ in relation to computers: 

Computer software— meaning the programs, control, and operating systems required to use 
a computer for a given purpose.. 

Computer courseware— then , refers to that portion of a computer program which carries 
the Instructional content and/or activities, in contrast to the software which controls 
the operating system. 

Standards or standardization— This term will be used to refer to specifications set* 
either nationally or internationally, usually on an industry-wide basis, in order to 
standardize. certairf elements of hardware end software and thus to make the products of 
different manufacturers interchangeable. An example would be the half-inch Electronic 
Industries Associated of Japan .{EIAJ> format for reel-to-reel v^ideo tapes, or theWiil- 
lips audio cassette. 

Hardware— While originating in the computer industry, the term hardware is often used 
^ educationally to connote any playback/projection equipment necessary to use a given item 
of software or the necessary computer configuration required for given pcograms. In re- 
ferring to non-computer hardware, the term equipment will often be used in thi5 chapter. 

Validation— This term refers to the process by which software is tested, analyzed, re- 
vised and adjusted, and re-tested to be sure it meets objectives, before it is made 
available on a large scale* 
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Consumables— This l-em refers to items which comprise' a part of many sets ofjearning/ 
instructional materials but which are consumed in the process of using the materials and. 
must be replaced if the learning/instructional materials are to be used over a period 
of tine. Examples would be v/orksheets, tests, and certain types of programmed instruc- 
tion, filled out by students and/or teachers. 

cuRRErnr status 

Software (leaning/instructional materials) is widely available throughout the United 
States, both*frO(n commercial producers and as teacher-produced or school -produced mate- 
rials. . . , 

Producers/Pub) i shers 

The latest National 'information Center for Educational Media (NICEH) Index to Producers 
and Distributors (1973) lists approximately 9,000 producers and distributors of educa- 
tiooal software/ . Although some of those 9,000 are distributors: only and others are 
producers and .(Us tri tutors of f ree Ar promotional materials, the n^'or proportion ar^ | 
producers and/or distributors of software for use in educationally related technologies. 
The HICEM index does not include book and journal publishers. It should be noted, how- 
ever, that according to the 1972 Educational Media Producers Counc11.j:;;eport approxi- 
mately 88 percent of the tota^l production and sales of softv/are is carri^dout by 
slightly over 100 producers. • (f-lpCaffrey, Educatiorral Media Yearbook , 1973p\^^ 

According to the most recent American Book Publisher's Council reptjrts, there arefcu^ 
rently so:ne 3,125 publishers of text and trade books, and 9,68t journals are pub1isheb\^^ 
annually. ( Publisher's Trade List Annual , 1974; Directory of Publishers of the National 
Association of College Stores , 1975; Ayer's Directory of Publisher's , 1975) Thus, it is 
evident tnat there is no snortage of firms engaged. in the process of producing software 
for the educational market. 

Commercial ly Produced Materials 

The most recent edition of Hope Reports , released in January, 1975, indicates that sales 
and services in the equipment and software industry Increased "14 percent in 1974 over 
the previous year. ( AV Guide , 1975) 

The previously mentioned 1972-1973 ^<PC survey indicated that approximately 25 percent 
of the retail sales of ireaia software were at the district level and for film library 
operations, and that approximately 75"percent went into school building level collec- 
tions. These figures do not include books and journals. The 1972 sales figures at the 
building level are double those of 1968. By level of school, the sales breakdown is 
elementary 59 percent, secondary 34 percent, and colleges and universities 7 percent. 

The survey also estimated that of total school expenditures, approximately 80 percent 
were for textbooks and trade books and 20 percent for media software and equipment. 
Five-year figures indicate that the percentage of expenditures devoted to media soft- 
ware has increased each year since 1968. 

Sixteen millimeter films fontinue to account for a high percentage of the market (25 per- 
cent In 1972), although the -long terra trend for them is downwards. Silent filmstrips 
have declined in sales, but sound filmstrips have increased markedly. Multi-media 
•learning kits rank third in their percentage share ^ of the total audiovisual inedia marJcet 
(12.7 percent). _ Phoncdiscs (records) sfni outsold audio tape cassettes in 1372, bjut the 
ratio was declining. Tables Vll-a and Yll-b display some ongoing trends in share of mar- 
ket and audiovisual vs. textbook sales. Tables VII-c and Vll-d Indicate changes in 
\sales by subject 3rea and by grade level between 1971 and 1972. Unfortunately, more re- 
cent figures are not available. 
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SHARE OF MARKET (percentage)* \ 


• 


, 1965 


1971 


1972 


District Level and Film Library Acquisition: 








16nin (bTack and white) 


9.4% 


3.4X 


3.1X- 


16nin (color) * ; 


29.9 


23.7 


22 ."V 


Total District Share of Market 


39.3 


27.1 


25.2 


Building Level Acquisition: 


♦ 






Bnm (silent) 


1.9 ' 


4.1 


4.4 ' 


aim (sound) 


— 


0.3 


0.3 


Filmstrips (silent) 


27.1 


< 9.6 


8.4 


Filmstrips (sound) 


4.6 


18.6 


19.6 


Overheads 


8.5 


4.8 


4.9 


Slides 


^1.0 


1.3 


1.2 


• 

Records 


4.7 


- 4.4 


3.7 


Prerecorded Tapes 


3.4 


8.9 


9.7 


Study Prints 


4.1 


5.2 


4.6 


Kulti -media Kits 


3.1 


11.4 


12.7 


Other Products (discontinued category) 


2.3 


— 


— 


Games, Hanioulatives , and Realia 


— 


4.3 


• 5.3 


Building Level Share of Market 


60.7 


72.9 


74.8 


TOTAL 


100.0% 


100.0% 


" 100. D". 


Inte-nal Ratios of Subfoniats: ' 
Audio \n Record Version 








100.0 


66.7 


58.1 


Audio in Cassette Version 


0 


33.3 


^1 .9 


Reel-to-Reel 


100.0 


21.5 . 


13.9 


Cassette • 




78.5 


86.1 


A-V Oriented 


100.0 


51.1 


• 54.3 


Print Oriented 


0 


48.9 


45.2 



Yearbook . 1974, p. 116. 
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AUDIOVISUAL vs. TEXTBOOK SALES* 




Sales (expressed in millions) 


Percentage of Increase 




1966 . 


1971 


1972 


1966-72 


1971-72 


Audiovisual s 


$118.0 


$193.7 


$214.7 


81.92 


10.82 


Share of Market 


14.22 


18.12 


19.72 






Textbooks 


$711.5 


$877.7 


. $8^2.9 


■ 22.72 


0.62 


Share of Market 


85.82 


81.92 


80.32 






Combined Sales 


$82^5 


$1,071.4 


$1,087.6 


31.12 


1.52 




100.0% 


100.02 


100.02 
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SALES BY SUBJECT AREA* 



1. Language Arts 

2. Social Studies 

3. Science 

4. Mathematics 

5* Guidance and Health 

6. Vocational 

7. Music and iArt 

.8, Other Products 

^dlscontlnjued category) 

9, Foreign Lainguages 

TOTAL 



1971 Sales 



♦Selected Itens 
Yearbook > 1974^ 



1972 Sales 



millions) 


Percent 


$ (in mill ions) 


Percent 


$34.3 


35.92 


$39.3 


35.72 


17.3 


18.1 


20.2 


18.3 


16.3 


17.2 


17.4 


15.8 


6.6 


«.9 


8.7 


7.9 


6.2 


6.5 


7.4 


6.7 


4.8 


5.1 


6.5 


5.9 


4.2 


4.4 


4.2- 


3.8 


2.9 


c 3.0 


3.7 


3.4 


2.8 


\. 


2.7 


2.5 


$95.4 


100.02 


$110.1 


100.02 



Table VII-c 



from 1972 EMPC survey © NAVA, Inc., 1973, as quoted in Educational M^dja 
pp. 116-117. 
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SALES BY GRADE LEVEL* 




1971 


Sal es 


1972 


Sales 




$ {in minions) 


Percent of Market 


$ (in millions) 


Percent of Market 


Elementary 


562.5 


57.02 


- /$7?.5 


58. 6« 


High School 


36.9 


33.7 


42.4 


34.2 


College 

TOTAL REPORTED 


10.2 


9.3 


8.9 


7.2 


$109.6 


100.0% 


$123.8 


100.02 



Yearbook, 1974, p. 117. 



Table Vll-d 



The Association of teerican Publishers estimates that of the extreinely varied output of pub- 
lishing, textbooks still comprise by far the largest part, but that trade books reached a 
high of 21 percent of total publisher's output in 1973. It also notes that most traditional^ 
book publishers no lon^ 
tional software. 

Educational Media Yearbook, 1974): 



D lonofr limit therrselves to books, but also provide many types of educa- 
Total sales of SI .4 billion in 1973 are broken down as follows (Engelhart, 



Textbooks/work^oks, all levels 

Audiovisuar^nd other media 

Mass market paperbacks 

Trade books 

Subscription books 

Kaps 

Tests 



$809 million 
206 million 
72 million 
301 million 
15 dillion 
12 million 
23 million 



Although the sales figures do not indicate nuni)ers of items in each category, they are 
useful in identifying relative Droportions of funds being expended by education on niateri- 
als that are corr^erci ally produced. * 

To summarize, software spending by schools and other educational purchasers continues to 
increase eacn year. Motion pictures continue to &e the rrajor item in terms of foliar vol- 
ume, followed by v'deo, sound filmstrips, audio, and slides. Unfortunately, the reports 
available do not release the actual nunbers of each tyoe of item that are purchased. In 1973, 
the following anrual expenditures per student on software were estimated t>y Hcoe^esorts 
'for various levels and types of schools (Kope, Educational ?^edia Yearbook , 197^): 



Private schools 

Roman Catholic parochial schools 
Public scnools 
Two-year colleges 
Four-year colleges 
Medical schools 
Dental schools 
■Nursing scnools 



$4.07 
3.09 
4.84 
41.00 
30.00 
461.00 
330.00 
73.00 



One must conclude from the foregoing that extensive production of learning/instructional 
materials is coirg on, and that in many subject areas there is a wide variety of software 
from wnich teachers and otner professionals may select, provided they have funds to pur- 
chase the materials, unfortunately > however, in perusing producers' catalogs, examining 
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their displays and exhibits, and previewing samples of their materials, one finds that 
there is extensive duplication of both subject and lev^l among the materials produced 
and marketed and that there is a dearth of materials suited to particular kinds of • 
learners and to certain levels of schools. The quality of the software varies exten- 
sively, from superior to hardly worth the film or tape it is stored upon. 

Thus, there are wide gaps in availability of materials of many types which must be 
filled locally. One major revie.^ing journal. Booklist , which is highly selective and 
which prints reviews only of recommended materials, reviews only about two percent of 
the media produced in a given year. 



School -Produced Materials 



No figures are currently available concerning the quantity of materials produced by 
teachers within individual schools or by media specialists in district and regional ser- 
vice center laboratories. Observation in schools, however, would lead one to conclude that 
in some districts there is considerable production, while in others it. is discouraged and 
little that is not contpercially available is prepared for student use. 

Often locally produced materials do not have the polish of cormiercially produced materials, 
but they do haye the added advantages of immediacy, relevancy, specificity to -local learn- 
ing needs, and potential for more rapid validation and revision. 

The advantagessand disadvantages of locally produced software are succinctly described 
by Bretz {1?72)> 

Advantages: 1. Can respond qoidcly, to local, needs j 

2. Can be highly specific; tailored directry to instructional 
needs 

3. Can be rapidly evaluated and revised 

4. -Is more democratic 

5. Tends to be better used 

Disadvantages: 1. Lo-^ quality ^ 

2. Limited to simple studio techniques 

3. Costs when including teacher time may be higher . 

4. Has low cormionality and little transferability 

Bretz discounts the quality disadvantage in discussing technique tut not In discussing con- 
tent; he suggests that v/hile producers of ct^ercial materials often claim to have advan- 
tages in effecting attitudinal change because of the slick quality of their production, lo- 
cally produced ciaterlals may in the long run be more effective in this respect because of 
their specificity to' local needs. 

Costs gf LearninQ/Instructlonal Materials 

The actual dollar cost of software varies from the one dollar spent on an art print to the 
hundreds of thousands of dollars required to design, Validate, and Implement a course Of 
computer-assisted instruction in a given area. Therefore, a more useful way of examining 
costs would be to assess the cost of a given item per pupil hour of instruction that it 
can provide. Such cost figures have been developed, especially for computer-based Instruc- 
tion (which often runs as high as $10 per student hour) but little has been done to deter- 
mine the actual costs of other materials. For example, how cost-effective is a book with 
a price of $7? Considering that its useful life may be up to ten years, that many pupils 
may use It during that time,- and that each may spend a different amount of time uling it, 
the actual cost per pupil instructional hour is almost Impossible to measure but would 
undoubtedly be very low (provided that pupils can read and decode the book's content)* 
The same problem exists for a chart posted on a bulletin board where thirty or more pupils 
may view it for varying numbers of minutes or seconds over a .period of several weeks. 
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Thus, little hard data exists on costs of most materials other than initial purchase costs. 
Further data are needed on maintenance costs, circulation costs, and costs in relation to 
instructional effectiveness. 

Quality ^nd Validation 

Few learning/instructional materials on the market at the present time provide the user 
with any assessrnent of effectiveness or validation data. Computer-based educational 
materials are the main exception to the above statement. More and more producers of 
learning systen;s for given subject skills, such as reading, arithmetic, and oral compre- 
hension, are beginning to attemot some field testing of materials and subsequent re- 
vision before putting large, expensive systems on the marker. Most materials purchased 
at the building level, hov/ever, have undergone little validation or testing. Glaring 
example? of lack of validation have occurred, such as an electronic video recording 
project in Nassau County, New York, in which the producers/distributors of the software 
w'ere not even cognizant of the actual content of some of the materials that we»^ marketed 
to the consumer in a package deal. 



COMPUTERS IN EOUCATIO/1 
Instructional Applications of Computers 

Special consideration should be given to computer software and courseware both because of 
its con^lexity and because of its unusual potential in education. A variety bf terms 
have been applied to instructional uses of the computer, with the earliest universal term 
being computer-assisted instruction (CAI). Later terms have included copputer-managed 
instruction (CMI), which seems to be the term currently preferred, as ongoing research ef- 
forts emphasize the CMI aspects of computer use» e.g., student record management or de- 
velopment of quizzes from questions stored in a computer- data base. In describing the 
more detailed or specialized applications of CAI or CMI, the' following nrodes of instruc- 
tion-hate been accepted by most educators and are most commonly used. ' 

Drill and practice . Drill and practice instructional sequences usually use multiple 
choice questions wnich a student must answer correctly before proceeding to theTiiext frame 
other variations include filling in a word or a phrase where there is a blank portion of 
a statement. A student answering incorrectly more than twice is branched to a remedial 
Creview) portion of the course. Many elementary school CAI materials in reading and 
mathematics are in the drill and practice format. r 

Tutorial . In the tutorial mode the student carries on a conversation with the computer in 
much tne same manner as a Socratic dialogue. The dialogues may be enhanced by computer- 
generated grapnics displayed on special teminals or by augmented display devices such as 
a microfiche projector. This format generally is used with precise disciplines such as 
physics, chenvistry, and biolojgy. 

Leamer\controlled (inquiry) rrode . In some experimental CAI courses, a very sophistl- 
cated leaner controlled capability to specify all parameters of course^matter and to pro- 
vide manipulative (mathematical) skills has been built into the lesson.^ The student then 
has complete control of his/her own individualized instrjctional session. Merrill, at 
Brigham Young University, is expanding research on learner control with the course mate- 
rials being developed for the TiCCIT. system. 

Laboratory uses of co^i^jters . A great many schools and universi tie's are using the com- 
puter to simulate laooratory experiments as a supplement to instruction after the stu- 
dent has had some "wet lab" experience. The manipulative skills are played down and 
the concepts involved are presented to the student. Calculations for cpmplex mathema- 
tical proble-'S are performed by the copputer, allowing the student the time to master 
the basic concepts required. Many universities have adopted mini-computers for use In 
analytical laboratory procedures which updergraduate^ are performing as part of their 
instruction. 
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Simulation and gaming techniques using computers . One of the most effective computer 
teaching methods involves the use of simulation or gaming techniques. Modeling "real 
world" situations on a computer has aroused widespread student Interest and enthusiasm, 
so that the introduction of games may be one of the jnost entertaining and practical 
ways to overcoHie "computer illiteracy," Computer games now in- existence include aerial 
dogfights, ping pong, chess, checkers, craps, chuck-a-luck, 21, National Football 
League, moon war, artillery, and many more. In the- area of simulation, there are some 
very accurate and fine programs covering macro-economic models, pollution, population, 
genetics, etc. ^ 

Problem-solving . The use of the computer for problem-solving is on^ of the .most wide- 
spread instructional HWdes, particularly in the sciences and in. engineering. Papert 
(1971), using LOGO, a non-numeric (;omputer language, and a control device called a 
"TURTLE,** has conducted experiments with first and second grade children in computer- 
based problem-solving. "TURTLE" itself is like the "joy stick" of an airplane; it not 
only can send simple commands to the computer, but also can receive commands. It can 
be hooked up to ah auxiliary device which, under computer control, can draw geometric 
designs of simple figures, solve, physics problems via graphic output, etc. Papert has 
demonstrated through these experiments that elementary school students can learn to 
write programs and instruct the computer to perform specific tasks. 

Evaluation and Guidance 

Computers are now used widely to score and evaluate multiple choice and similarly for- 
matted tests ,^using either mark-sense reading or optical scanning techniques. The field 
of computer-assisted testing has developed as a specialized area, within which several 
comprehensive guidance ahd counseliTig programs have been written. Examples of such pro- 
grams are the Infonration System for Vocational Guidance (ISVG), developed by Harvard 
University, and Nev^ England Education Data Systems (NEEDS), The American Institute for 
Research is^gr^sently developing a computer-based guidance system called PLAN. 

Administrative Uses of Computers 

Administrative uses of the computer have existed since the very beginning of computer 
systems applications in the late 1950*s, Automation of budget, payroll, property manage- 
ment, inventory control, personnel records, transportation schedules, and scheduling and 
registration for classes is now fairly commonplace in l.arger school districts and higher 
^educational institutions. 

Hanagerrent and Information Systems (HIS) 

Development of large data bases within educational institutions would not be possible 
without the rapid storage and retrieval provided by the computer, and incisive analysis 
of budgets, operating costs, and forecasts is dependent upon the existence of an accu- 
rate, complete, and up-to-date data base. To be successful and fully efficien-t, com- 
puterised information systems must be part of an integrated total system which also in- 
cludes Instrjjctional records. 

Library Storage and Retrieval Systems 

The role that the computer plays in the development of automated library storage and re- 
trieval systems for educational institutions is a very important one- Through the use of 
the computer, bibliographies and research abstracts as well as reference materials used 
in class can quickly be sed^ehed*. segregated, and listed to serve a "wide variety of pur- 
poses. Libraries by nature are well organized, and university information systems 
would normally use this kind of 'operation. 
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The Problem of Transportabil 1 ty 4ri; Successful Delivery Systems in Education 

Despite the fact that much materiaV has been generated for instructional applications 
using computer techniques, the most serious problem (other than that of CAI developmental 
costs) has yet ^to be solved: how do we get this material i«to the hands of teachers and 
students without incurring complex technical difficulties with regard to computer and 
program compatibility? Thus, the probleui of transferability requires consideration 
determining potential computer applications and solutions, where such needs exist. This 
problem is discussed in somewhat more detail later |-in this chapter. 

Computer ^oftv/are and Courseware - 

The use of the computer as a teaching aid is relatively new in education, with the first 
efforts originating in -1958. *Prior to^the 1970's, the use of computer-based Instruction 
in public schools had been, more expensive than traditional classroom instruction (as high 
as $10/student hour for CAI vs. SI .25/student hour in the classroom). The most drastic 
change that has since taken place occurred in 1974, with the advent of more powerful and 
less costly time-sharing mini -computer systems specially designed to handle instructional 
applications. This breakthrough has lowered operating costs to slightly above $2.00 per 
student hour. It is possible at the present time to purchase a complete 16-terminal time- 
sharing system with sufficient core memory and auxiliary disc storage for approximately 
$50,000. This system is designed to use BASIC or other programming language^. 

However, while a time-sharing system with computer software that has been proven effective 
Is now available, there are still several important problems that remain to be solved. 
There Is a need for quality courseware that not only is certif.ied by a panel of educators 
but is modular in content and of excellent Instructional design; course content should in- 
clude instructor and student -guides as well as technical (computer) program documentation. 
To this end, several computer manufacturers have voluntarily fostered a clearinghouse of 
usable -Interactive prograins In BASIC computer language, listed by discipline and source, 
and"a clearinghouse of in-house-supported courseware that will have a longer viability. 
Specific examples of this effort are the Hewlett Packard Corporation Curriculum Clearing- 
house listings of BASIC programs and the Digital Equipment Corporation support, 'duplica- 
tion, and sale of the Huntington Project BASIC materials in a wid^ variety of subjects 
(mathematics, science, ecology, etc.) for high school andxollege level use. The Xerox 
Corporation is also fostering a similar "instructional material bock" for computer- 
related teaching courseware*. 

The second major problenj is that of teacher Involvement in the integration of computer- 
based materials into traditional courses where they will increase teaching effectiveness. 
The "bridging function" required to accomplish such integration is by far the most com- 
plex and difficult problem that educators must solve, for the overcoming of faculty il- 
literacy regarding computers is a task of no small magnitude. It involves orientation 
and training workshops for teachers in order to instill confidence^, to provide a funda- 
mental understanding of computer applications in education, and to instill the feeling 
that the educator is in control of the situation at all times. Teachers presently tend to 
dislike and distrust computers because they do not understand them, and this attitude 
will not change until they are 'given the .opportunity to familiarize themselves with com- 
puter technology. As administrators are unlikely to bring computers into their school 
^ systems in the face of extant .teacher resistance, workshops may provide the only feasible 
opportunity for such familiarization. 

The following figure (Mil ner and Wildberger, 1974) describes potential CAI uses in terms 
of task efficiency ^s related to varidos instructional applications. The most successful 
applications are those which utilize the computer for advanced techniques which are at 
the upper limit of the scale shown on the fol lowing ^page in Figiire VII-A. 

Statistically speaking, the most widely supported programming language in the world is 
FORTRAiN, which is designed to be used by over 90 percent of computer manufacturers: in a 
standard operating mode that is higJjly compatible. The constraint involved in using 

' vn-9 . 



COMTINUUM OF INSTRUCTIONAL USES OF COMPUTERS' 
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student-designed automation 

Student-developed. simulations of real 
systems or processes 



"Open-ended" problem-solving (student 
solution of complex and/or student- 
posed problems) 



Student programmed automata 



Student jdevel oped instruction (e.g., 
tutorials) 



Exploration of simulated systems'or ^ 
environments (computer simulated ex- 
periments) 



Interactive information* retrieval 

Generative CAI; roulti -level braachiog; 
' artifrcial in^telligence applications 

Instructional management systems * 

palculation (electronic slfderule) 



Tutorial (computerized programmed 
instruction or "multiple choice" CAI) 



Testing and record" keeping 
Drill and practice 
Figure VII-A ' 



♦Taken from Stuart Milner and A. M. Wildberger, "How Should Computers Be Used in Learning?", 
Journal of Computer Based Instruction . Vol. 1, No. 1 (1974), p. 8. . ' . 
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FORTRAN is that it is designed to be used primarily on larger computer systems; thus, . 
when FORTRAN is available /or a minicomputer system it is normally restricted to a batch 
mode type of operation. The BASIC language, on the other hand, can operate in*eitheV j 
batch or 'a time-sharing mode when used with small computer systems. BASIC is easy to 
learn to program and easy to use, and it can do most of the tasks that FORTRAN can do 
except for high compute problems, large scale file. handling, and matrix manipulation 
above a certain size. Its disadvantage, however, is that there are some forty differ- 
ent. "dialects" existing among various computer systems. Although , efforts are underway 
to develop a standardized version of BASIC that can be used just as standard FORTRAf^ 
is used now, Jhls accompli ishment is still In the committee formulation stages; Thomas 
Kurtz of Dartmouth College is chairman of the BASIC standards group, comprised of re- 
presentatives from government. Industry, and^ education. 

• Major Computer Networks Involving^ Instruct^'On 

A list of the major computer network projects' in the United States is shown as Figure 
VII-B (Greenberger et al . , 1974). These are primarily regional infomfation handling 
networks designed to provide a vast category of services ranging i^om conventional in- 
formation processing to computerized switching of packets of information to computer- 
assisted instruction, , - ' > , 

Sumfnacy of Computer Applications and Uses 

In summary, there is' today a great deal of interest "at all e<lucational levels in the use 
of computer^ as instructional aids. Programs for interactive instruction are being de- 
veloped at innumerable instiiutions. Unfortunately, there appears to be a significant 
l2w:k of transfer of materials between institutions. This lack arises for many reasons, 
but four major problem areas seem to present the most difficulty for transfer of program 
packages, Tlhey are: v . , 

(1) The lack of ,professl^!^l standards applicable to all educational computing 
systems and interac^^ programming languages; 

^(2) The existence of many versions ("dialects") of the same programming language; 

(3) The lacjc of guidelines for educational and technical documentation of course- 
ware; and^^ 

*(4) The lack of a central library facility for ca-taloging, storing, replicating, 
and disseminating programs. 



ISSUES mD QUESTIONS 

Several questions arise in connectiojri with software, and each deserves discussion when 
the possibility of implementing a comprehensive telecommunications netv^ork is considered. 
The crucial nature of what Is to be transmitted through a system necessitates that each 
of the fdnowing'> issues be evaluated: copyright; standardization; /CC regulations; re- ^ 
lationship.to textbook adoption program; consumable materials; personnel; quality, vali- 
dation, and transferability; distributign requirements; and evaluation and selection of 
software. ^ * • , 

Copyright . " , , 

If there Is any, single issue upon which the success hinges of using a telecommuni cations 
system to distribute, learping/lnstructional materials it is probably that of copyright. Gi 
ven the current copyright status, v|jvy few Items of software* exceot those in the piibllc do 
m^in ^(either never copyrighted or over 28 years of age), are available for^distribution 
on a telecomriunications network-. Current copyright law prohibits distribution .of'software 
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Principal Agency 

Department of Defense 

Advanced Research Projects Agency 

Washington, D. C» 

Educational Resources Information 
Handling, Stanford University 
Palo Alto, California 

North Carolina Educational Com- 
puting Service Center, Triangle 
University Computing Center 

University of Pennsylvania 
Philadelphia, Pennsylvania 

Consortium of Universities of 
Oregon, Dartmouth, Iowa, and 
Texas 

Michigan State and Wayne State 
(Michigan)''Computer Network 

Medical Literature and Analysis 
Retrieval Netv/ork, National ' 
Library of Medicine 
Washington, D/C. 

New England Regional Computing 
Project, Massachusetts Insti- 
tute of Technology 
Can^ridge, Massachusetts 

Ohio College Library Center 
Columbus*, Ohio 

Minnesota Educational Computing 
Consortium, University of Minne- 
sota, Minneapolis, Minnesota 

Minnesota Total Information 
Educational System 

Timesharing Interactive Closed 
Circuit Interactive Television • 
MITRE Corporation 
McClean, Virginia 

Progran^ned Logic Automated 
Teaching Operation, University 
' of Illinois at Urbana (CERL) 

Oregon Total Information 
System, Oregon State 
University * 

General Electric Company 
Infonnation Services Division 
Bethesda. Maryland 

Library of Congress 
Washington, D. C. 
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Purpose 

27 sites: computer to 
computer switching infor- 
mation handling network 

Educational publications, 
storage, and retrieval 

Computation and CAI time- 
sharing network for 50 
institutions 

Regional network 

Regional netv/orks located 
at each of four universities 
for CAI transfer research 

Computational and CAI 
network 

Medical research data base 
and file retrieval system 



Consortium of educational 
institutions operating an 
inter-computer education 
network 

Library information net- 
work to 48 colleges 

Statewide educational com- 
puting netv/ork for all 
/applications 



*'128 terminal CATV/CAI sys- 
tem installed at Brigham 
Young University and Mari- 
copa Junior College 

1000 terminal CAI system 
using plasma display tech- 
nology and CDC -6400 computer 

60 school district manage- 
ment and information systems 
network * 

2000+ time-sharing commercial 
network; largest in the world 
in US and foreign countries 

Library .information on 
books and periodicals 
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(often considered a performance) via any system without permission of the copyright 
holder. It also prohibits making more than one copy of materials for certain l7mited 
purposes witho&t such permission. 

Backgrounds Current copyright law dates back to 1909 when Congress, acting under its 
authority to promote the progress of science and the useful arts, provided that authors 
and inventors might secure for a' limited time the exclusive right to their respective 
writings and discoveries. The law was amended irt 1972 to extend protection to sound 
recordings, and a ne^ copyright bill passed the Senate in 1974, but failed to receive 
consideration in the House. 

Thus, copyright is a statutory grant to a copyright ovmer of a complete monopoly over the 
copyrighted work for 28 years. ^ It gives him/her sole control over the reproduction and 
sale of copies of the v/ork in any form and the adaptation and use of the work in any ' 
medium. The work may not be printed, published, dramatized, translated, adapted,, broad- 
cast, or in any other way reproduced in any version without the consent of the copyright 
owner. . ^ 

Fair use . The only exception to thi^s monopoly is the use permitted under the doctrine 
of "fair use." Fair use is an attempt to strike a proper balance between .society's in- 
terest in the use and dissemination of the information and the creator's pecuniary in- 
centive to produce an intellectual property. 

As negotiations on copyright legtsiation continue, it appears that the doctrine of fair 
use will be continued in "some way, very likely in the form in which it appeared in S. 
1361. the currently pending copyright legislation. S. 1361 states that the preparation 
of one copy of a given item by the intended user is "fair use," provided that four 
. points have been taken into account: 

Limitations on exclusive rights: Fair use... the fair use of a copy- 
righted work, including such use by reproduction in copies of phono- 
records or by any other means specified by Section 106, for purposes 
such as criticism, comment, news reporting, teaching, scholanship, 
or research is not an infringement of copyright. In determining 
whether the use made of a work in any particular case is a fair use, 
the factors to be considered shall include: 

(1) the purpose and character of the use; ^ 

(2) the nature of the copyrighted work;; 

(3) the amount and substantiality of the portion used in relation 
to the copyrighted work as a whole; and 

(4) the effect of the use upon the potential market for, or vdlue 
of, the copyrighted work. (S. 1361, Section 107, cited by 
Association for Educational Communications and Technology, 
1973) 

The Association for Educational ConjRuni cations and Technology (AECT) has taken the strong 
position that the word "teacher," as it appears elsewhere in section 107, should also be 
Interpreted as meaning media professional or other "person dealing with learning resources. 
(AECT, 1973) 

From the four criteria upon which fair use could be based, however. It Is clear that the 
fourth would-be easily violated by distribution of audio or audiovisual materials over 
a telecorrmunlcatiohs system in which the state, each education service center, or each 
school district purchased one copy .of a copyrighted work and then distributed further 
* copies to schools via telecommunications technology. 

Recent developments . The Williams & WilkinS case, recently decided by the Supreme 
Court, was expected to provide guidance for the future relating to the copying of works, 
but proved no landmark. Wfiliams & Willcins, a small medicaTand scientific publisher, 
challenged the right of t/o federal agencies, the National Institutes of Health and the 
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National Library of Medicine, to photocopy entire articles from their, journals and dis- 
tribute them to anybody without permission and without^compensating the ^pyright owners^ 

The 1975 Supreme Court decision on the Williams & Wilkins case, which resulted in a 4-4 
tie, has effectively tossed the copyright issue back to Congress for solujion. At pre- 
sent, publishers/producers and librarians/educators continue to negotiate' concerning pro- 
posed copyright legis^lation. There are persons in Congress and also in the courts who 
feel that -the tie vote of the Supreme Court does not set a precedent givfeg a library 
or other educational agency permission to make copies of works for its p&irons. 

Others feel that since the court ""did not rule against the National librai^ of Medicine, 
the decision does set the precedent that copies may be made in limited nufibers. It should 
be emphasized, ho^/ever, that tiie Williams & Wilkins case referred only to| copying of art.i- , 
cles from journals and did rrot touch upon such items as audio tape, videoftape, multiplying 
film to video tape, ad infinitum , although such an interpretation might ^fc^extrapoVtfted^'*" 
from it. ^ 

In the case of computer materials, the copyright question is still mre cbmplex. One can- 
not patent a computer program, but since 1964 the U. S. Patent Office has? .ruled that com- 
puter programs* may be copyrighted through submission of two copies of a complete printed 
listing of the s>ir.bo1ic conputer program plus two copies of the complet|^ ccpyHght re- 
gistration form issued by the Patent Office, accompanied by a remittance fe£^of7$6,00. 
At the start of the program itself rnust appear: (1) the word copyrighted((^j^ (2) the 
name of the author(s) or owner(s); and (3) the date of the program, 

In addition, producers of proprietary camputer programs often imbed in them "durmiy" vari- 
ables which do nothing but identify the programs when they are copied or plagiarized. 
Normally such insertions co?r.prise non-print characters or functions which cannot be de- 
tected by the plagiarist, thus affording a greater measure of protection to the creator. 
(A similar kind of tactic frequently used by map manufacturers is to print the name of 
a to-z/n that does not exist in an unlikely place on a map. When someone copies the map, 
the detection of this town inmediately verifies that the map has been copied,) 

Thus, computer-based instructional programs can be generated and patented if a market 
exists which guarantees author protection as well as the provision of royalties from 
sales of quality software. With respect to the sale of, programs and their unauthorized 
copying or purloining, if the body of the program copied is the sans and it is deter- 
mined that any changes made are non-essential (the program executes as originally de- 
signed), then the pilferer can be prosecuted and sued for copyright. infringement. How- 
ever, should a portion of the original program be copied and then changed in such a • • 
manner that It executes in a completely different manner , such a change is deerrced to be 
essential and no infringement exists. It is a very complex and difficult process to de- 
termine what is essential and what is non-essential, and this has been the basis for ini- 
tiating many law suits. The combined expertise of a computer consultant and a patent 
lawyer would be required on a case by case basis. Further, since so much curriculum 
material is in the public domain because of federal funding support for development, the 
author wHo creates an original block of courses under such sponsorship must radically 
change not only content but pedagogical strategies as well if he wishes to market such 
material at a later date. While no published guidance exists on this issue, it has been 
suggested verbally by one of the federal agencies (the National Science Foundation) that 
such changes should comprise at least fifteen percent of the program for it to be con- 
sidered different from the original version. 

Economic implications . Obviously, the economic inplications of copyright for publishers/ 
producers are enon-rous and the continuing availability of a wide variety of learning/in- 
structional materials hinges quite critical ly upon the kind of protection and remuneration 

♦For this purpose, the t^rm computer program is considered to comprise the machine lan- 
guage instructions, the educational content materials, or both. 
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provided for designers, authors, and producers under the law. Indiscriminate copying will 
soon make the production of new vyorks unprofitable and thus dry up the source of new mate- 
rials. On the other hand, one ray ask: to what extent does the public have a right to 
the contents of these works without actually purchasing them? Especially complex are the 
issues related to transmission of information through telecocipunications systerrs and to 
storage and retrieval of information through ccxnputer-based data banks. 

In examining current materials, one finds all sorts of copyright^ statements designed to d"e- 
ter copying, none of which have any more legal force than a simple {cj or the word "Copy- 
right" followed by the date,- One of the more anujsing appeared in a book titled Toolchest 
by Jean AdkinS (1973); 

We have gone to considerable difficulty and expense to assemble a staff 
of necromancers, sorcerers, shamans, conjurers, and lawyers to visit 
nettlesome and mystifying disccxnforts on any ninny who endeavors to re- 
produce or transmit this book in any form or by any means, electronic 
or mechanical , including information retrieval systems without permis- 
sion from the publisher. Watch yourself! 

One accomplishment of Congress in 1974, even though copyright legislation was^hot passed, 
was the creation of a National Commission on Hevt Technological Uses of Copyrighted Works. 
The Conmission is charged with recomniending changes in copyright law and procedures re- 
lating to the use of automatic information storage and retrieval systcns and machine re- 
.production (other than that used by instructors in face-to-face teaching activities). 
No report has been made by the Coaimission to date. 

Permission to copy , A particularly difficult aspect of copyright related to telecommjni- 
cations is the ease with whicn electronically produced software can be copied electroni- 
cally^ High speed duplicators for audio tapes, audio cassettes, video tapes, and video 
cassettes have made it possible to reproduce multiple copies from 'one tape in a short 
period o^ tine. Producers tell of sending programs out for oreview, only to receive 
the preview prints or copies back, sometimes with a note still in the containers>. tel- 
ling the media laboratory to make X number of copies before returning. Obviously such 
procedures will completely destroy the possibility of previewing any Items that may be 
copied electronically. While copying of film/projection based materials does occur, it is 
a more complex process and not as likely to happen as the copying of electronically pro- 
duced items. Verbal print materials, of course, are subject to the same problems as 
electronic materials, because of the ready availability of copying machines in numerous 
locations and the possibilities of high speed copying. 

Video piracy has increased In recent months as video tape copies of motion pictures are 
being produced by school systems. Unfortunately, the school systems often are not aware 
that they are doing anything wrong. In a field such as06r?n film, where overall sales 
are only in the hundreds of copies over a period of fivfe years, such piracy is destruc- 
tive of the producer's capability to continue to produce new films. Wholesale copying 
has the potentiality to develop into a life or death matter for the motipn picture and 
video tape industries; thus survival may depend upon authorized duplication. 

With permission of the publisher/producer, copyrighted works may be distributed or copied, 
but the process of getting pernission is extremely comfplex. Most producers simply do not 
have the administrative machinery, staff, or funds to grant permission to every school 
which asks, and' therefore they ignore such requests. Others readily grant requests for ^ 
a single copy. Others grant such requests with a fee attached, sometimes approximating 
the actual purchase cost--in order to discourage the cbpying* 

Another problem related to permission occurs when a school or Service center wishes to 
modify a ccxnnercially produced product in some small way for use in a local Jnstructlon^^ 
program. Again, ootainlng permission Is the responsibility of the persons wishing to use 
the copyrighted raterial and becones excessively time-consuming and expensive. Represen- 
tatives of the Satellite Technology Demonstration in Denver stated that getting copyright 
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permissions has been one of their irost complex and difficult tasks, and the permissions 
granted were only for one year, although all work produced directly by SID is in the pub- 
lic domain. 

Some producers have a Rights and Permissions Officer or a CoRtract and Copyright Officer. 
Others refer such questions to their Prixluct Development Divisions, to^ Public Relations 
Offices, or to their attorney. The most usual impression is that no one wishes to make 
such. decisions and that as a result much buck-passiijg goes on in the producers* offices. 
One producer scolded an edgcator wishing to use some of his material over the telephone 
(note: not in writing) by saying "Why did you ask? Why didn't you just go down behind 
the barn and copy it?" (Douglas, 1974) 

Another problem crops up with copying when materials are converted from one format to 
another: do the, same laws apply to converting pictures in a book to slides, discs to 
audio cassettes, filrtstrips to slides, etc.? According to present copyright law, the 
change from one medium to another does constitute copying, and is prohibited without 
permission of the copyright holder. 

Some school districts have entered into voluntary licensing arrangements with given AV 
producers, with each contract worked out according to the user's needs and the producer's 
system for computing fees and permits to duplicate. Such agreements usually result in 
much higher initial costs and generally have a time limit; neither aspect is really ad- 
vantageous to either producer or consumer. The complexity of negotiating such voluntary 
licensing arrangements negates the possibility that individual arrange.-nents can be made 
between producers end each school or district which buys copies of a work. 

As a result, several producers of audio tapes, are now including unlimited duplication 
rights for unlimited periods of time with the jnitial purchase of their tapes: Wollen- 
sak, Audiotext Cassettes, and Xerox are examples of companies currently marketing their 
audio cassettes in such a manner. Initial costs are usually between $18.00 and S25.00 
for the first cassette purchased, rather than the cost v/ithout duplication rights of 
$5.00 to $10.00. However, the companies marketing their cassettes with duplication 
rights do not also market them without such rights. While such an arrangement may 
work for a relatively low cost item such as audio cassettes, it is questionable whe- 
ther it would be workable for 16mm film or video cassettes. 

Jhe Granite School District in Salt Lake City, serving 73 campuses, has entered into an 
* agreement with CBS Hews to videotape the nightly news broadcasts and make unlimited 
copies foj* ijse for 30 days.^arfter which the copies will be destroyed. (Contrast this 
with" the CBS suit against Vanderbilt University, which has been copying the same broad- 
casts for archival purposes but without contract or permission.) Or. Donald C. Hess 
in Granite City has been a pioneer in licensing agreements with producers to allcnv 
specific copying of works in the video cassette format, and has won the respect of 
many producers for his professional approach to , the copyright problem. 

Electronic and other guards against copying . Attempts have been made to develop guards 
which may be placed .Of| tapes to Prevent unauthorized copying by scrambling signals. The 
TAY Copy-Guard System J for example, has been introduced as a process to halt unauthor- 
^ized video tape copying. The system is not for sale, but Trans American Video is offer- 
ing a duplicating service to producers who want to be assured that their video cassette 
programs will not be Subbed. Each TAV-copied tape carries an encoding signal which pre- 
vents copying^ supposedly by breaking do^n a reference code used by recorders in dubbing. 
TAV has. requested FCC^ permission to test the systan in preventing off-air copying of 
broadcast and CATV prograrrming. The cost to producers of having TAV dub tapes is $2.50 
per tape to get the encoding signal protection. Since this would provide protectioa tp 
video tapes but not ta. films, such a development might possibly result in producers* 
moving exclusively to video rather tJian film for audio/motion/visual programs. C'Sys- 
tems Developed to Halt Videopiracy," Educational and Indu strial Television, 1975) In 
addition, the Xerox Corporation has perfected a technique of coating, doci^ents with a 
special chemical which becomes activated when exposed to the fluorescent li^ht of a 
copying machine and obliterates the entire copy during its exposure. 
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standardization 

When a statewide system of telecofnmunications is considered, the issue of standardization 
of equipr^.ent and software also raises its ugly head. While sorne fonnats of message-carrying 
media are fairly well standardized, others are not* 

The standardization process . Basically, standardization may occur in several v/ays. In 
sorne industries, competition anK)ng manufacturers for a given educational and consumer mar- 
ket simply determines which format will be adopted. A good example is the 2" by 2" slide, 
which finally became standardized after Kodak took it to the consumer market; it is al- 
njost impossible to purchase 2h" by 4" slides or projectors today. Another current pro- 
duct which is likely to compete on the consumer market is the video disc, vnth the Phil- 
lips/KCA System vying with that of RCA; undoubtedly, educational materials will adopt the 
format Khich the consumer market adopts because of the advantages in programs, costs, 
availability of playback equipment, and service. 

For some products, industry-wide standards have been established. The best example here 
is the half-inch EIAJ video tape format, which contributed greatly to the standardization 
of helical scan reel-to-reel video tape. ("The Half-inch EIAJ Standard Gets a. Boost," 
' Educational and Industrial Television , 1975) Such standardization by the Industry has 
not occurred, nowever, in tne case of video cassettes, although the most popular format 
today is the U-matic, principally because of aggressive marketing by Sony. 

Standardization may also occur through work by producers, manufacturers, and professional 
organizations with the American National Standards Institute (ANSI). Often this is a 
long, tedious process; for example, only in 1974 did the interested parties f4nal1y reach 
agreejrent to try' to reach "^urther agreement on the Snrn film format. It is possible that 
with intensive pro^tion of Super 8, film with magnetic sound, this format will Decome 
standardized by the consumer market while negotiations with AiNSI are still underway. 

Standardization of conputer systens . One significant obstacle to the transfer process In 
the field of computers has oeen the lack of hardware and software standardization between 
programs. Several atte-npts to solve this problem have been made. Many important contri- 
butions in the form of highly specialized technical computer standards have been formu- 
lated and implemented in tne last ten years through agencies such as MiSl in the form-of 
standards for PORTRAIT known as the x 3.9-1966 Standard FORTRAN programming language. 
Similar standards for data comranications were also formulated and publisned in 1965 by 
A*NSI and designated as the A-nerican Standard Code for Infonnatiori Interchange (AS^II 
Code) for digital data transmission. In the development of new hardware devices anc tech- 
niques, a dynamic and fast-moving field, technical stands rdizati on often lags four to ten 
years behind marketing of the technology. , . 

Proble^TS for the state . One main problem that arises is :he question of whether the state 
will be in the position of endorsing the product of one manufacturer over that of anotner 
If it adopts one format from among those which are not standardized and makes software 
available in that format>to all schools. , \ 

A further problem is the question of local control of eduqational content and processes. 
If, indeed, a statewide standard is adopted, it automatically precludes the availability 
of Certain software without requiring local school districts to bear the total cost of 
such purchases from local funds. H 

jl 

If, on the other hand, the state decides to produce and/onjprovide software apd services 
for a format which is not standardized, does it have the oBligation to produce and dis- 
tribute programs in all, formats so that each district willJbe able to obtain the programs 
*1n that format which i5 most compatible- with its own equipSent? If so, this could result 
in costs and .personnel require.ments which would remain open-ended. 

The problem of obsolescence also arises, and attention shoild be-given to the findings 
of Project C-BE. a jointly funded research project involv1og[ the University of Texas and 
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the National Science Foundation in development of curriculum and use of techniques, for 
computer-based education at the university level, that the effective shelf life of any 
given cocnputer-based instructional program is no more than three years. (Allan and 
Lagowski, 1975) 

Federal Comraini cations Commission — 

Because of the extensive powers of the FCC in regulating radio, television, telephone, 
and telegraph operations within the U. S. , it nasi be taken into account as a factor in 
distribution of software. The state, or its subdivisions as potential licensees, will 
have to deal with FCC regulations. In fact, the question may arise as to whether the 
state itself may actually oe licensed for such a system, or whether it is necessary for 
it to create an independent authority for educational conniunications. 

I^n the past, FCC regulations have been favorable to educational broadcasting and other 
teleccxnmunications.' The reservation of VHF or UHF television channels for educational 
broadcasting and the requirement that the cable systems of cities comprising -the top 
TOO television markets must provide public access as well. as educational channels have 
been advantageous for the developm.ent of tel ecorrnuni cations . 

The stipjlation imposed upon cable operators is to be reviewed and re-evaluated in 1977, 
however. In an attempt to assess current usage of the cable channels dedicated to edu- 
cational purposes, Jorgensen and Anderson conpleted a study In the spring of 1975 under 
the auspices of Michigan State University, the AECT Division of Telecorranications , and 
the Hattor^al Cable Television Association. Oust released, the study sho^;s that out of 
6,000 cable systems examined, 350 indicate sore type of educational use of television. 
Public eler-entary and secondary scnools conpHse 62^ercent of tH^ educational users, 
and higher education institutions, 37 percent. Of all the users, 64 percent used TV 
without budget increases and 74 percent hired no additional personnel. A total of 344 
TV courses were listed, and 46 percent of the respondents indicated that they used TV 
for direct t<*aching. 

In their summary, the invissti gators stated that educational use of CATV is not as^fre- 
quent nor as active as. the potential for it v.oald permit. They further stated, "The key 
appears to be software. While CATV is viewed by m^ny educators as a new distribution 
medium for software acquired fro-n external sources, production of software at tne local 
level is significant and apparently growing." (Jorgensen and Anderson, 1975) 

'study findings revealed that no. institutions were using CATV in an interactive two-way 
instructional n^de. Of those wnich used TV for direct teaching, 3g percent produced 

* their own programs, 18 percent purchased or rented programring, and 13 percent produced 
lessons in cooperation with other institutions. Ar»other 29 percent indicated that the>; 
used programs received off-the-air from public or com:isrcial TV stations. 

' While the study indicated that actual use falls far short of potential, it did recommend 

continuing reservation of channels for ed»icational purposes and possibly expansion be- 
J yond the 100 largest market areas. 

I 

■ Relationship to Textbook Adoption Program 

Since in Texas the textbook adoption program provides free textbooks to pupils for nxjst 
courses taught in the public s^chools and also a'llows local districts some discretion con- 
cerning their choice of textbooks, the possibility of a similar program for specific types 
of software to be carried on a telecomrunications system must also be considered* 

According to current law, however, a textbook is defined as hardbound printed materials, 
although some exceptions have been made in adoption of text materials for kindergarten 
and of certain paperbacks. Thus, the type of software needed for a telecomrrRjnications 
system very likely does not fall into the textbook category. Accordingly, should the 
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state wish to set up an adoption program for such ^terials, rie^r legislation would be 
required/ 

Present practice for all software except textbooks appears to be to leave its selection . 
entirely to the discretion of the local district (with advisory assistance from the state 
or froQ education service centers,- if requested). The local district may, then, delegate 
professional personnel engaged in working with learning resources to select the software 
which is to be purchased out of instruction budget monies, usually from local funds, 
since there is no state per capita funding for software other than textbooks. In addi- 
tion, since adopted textbooks often are accompanied by a considerable amount of software 
in addition to the teacher's manual, it is currently the responsibility of the district 
to provi;Je any of thes'^ learniitg aids related to adopted texts if thiWren are tov^e 
the advantage of learning from the accompanying software. There may be scwne question as 
to the legality of this practice, since it denies such materials to pupils in less afflu- 
ent districts. 

Since' there is such treir^ndous variety in software, tbree questions. In particular, appear 
to be worth considering: (1) Are there software items that are best left up to the local 
district to provide? (2) For locally selected and purchased software, should state lists 
of reco^imended items be used? (3) For certain types of software, including those needed 
in a telecorrrani cations system, should some kind of adoption program be established? 

Because of the tremendous variety in cost, learning effectiveness, forma^, ease of acqui- 
sition, ease of local production, and simplicity cf maintenance, it appears that local 
districts should have considerable ir^put into the selection of many software Items. In 
fact, not only at the district l&vel, but ^Iso at the Individual campus level, software 
needs may differ extensively, thus reinforcing the need for individual school and teacner 
input Into the selection of these items. Examples of such software would be trade books 
and study prints, pamphlets, some audio discs or cassettes, art prints, fllmstrips, over- 
head transparencies, slides, certain. types of kits, and other such less expensive yet 
readily available itens. It should be noted that rost of the items used as examples of 
local selection and purchase are either print, photographic, or electro-medh'anical ; they 
are simple to operate, easy to preview, relatively inexpensive, and the equip^r^nt usually 
is easy to maintain. Most school librarians are sufficiently prepared in the selection 
and acquisition of such software items that logistic problems are minimal, provided 
that campus level personnel want to use the items. The major problem reUted to such 
software in many less affluent districts is the cost. While many of the items are no 
more costly than trade books, two factors, in particular, mitigate against their use on 
soffie campuses: (1) cost of equipment with which to play back or project the software; 
and (2) state and regional accreditation standards and state/national standards for 
jnedia programs which tend to focus on a certain number^ of books per capita, thus placing 
top priority on book purchases ^'hen funds are limited. 

Some changes are currently evident in state standards. The new national standards, set 
forth in Media Proora^s: District and School (Association for Educational CoRiminications 
and Technology and A.-:erican Association of School l^ibrarians, 1975), tenS to reconmend 
software without erphasis on one format or another. It would- appear that the less com- 
plex, more costreffective items of software should be purchased at the campus or district 
level rather than beccxne a part of a statewide adoption scheme. 

The second question, whether the Texas Education Agency should require materials that are 
locally purchased to be chosen from a statewide list of reconrnended items, would also ap- 
' pear to elicit a negative answer. Many states which Have a shortage of professionally pre 
pared learning resources specialists or librarians choose to exercise some control over 
selection of materials by a statewide list of items that are recorm^ended for purchase; 
North Carolina is a good example. Certain advantages accrue to statewide provision or 
selection lists; screening by evaluators who may be more knowledgeable than local teach- 
ers or librarians, thus Insuring quality of production and val id communications techni- 
•ques;" sippllflcation of ordering and accounting procedures; and considerable uniformity 
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of the instruction provided in schools throughout the state. At the same time, certain 
of these potential advantages may also be potential disadvantages. In Texas, the wide 
ethnic, cultural, and geographic diversity of target populations would suggest that 
items appropriate for pupils in Wink may not be appropriate for pupils in Port Arthur. 
As reviewing and bibliographic control procedures for software irnprove and as more and 
more districts are employing librarians/learning resourced specialists (even at the 
eleinentary level), it would appear that sufficient skill is available to evaluate mate- 
rials locally, particularly if administrators are willing to delegate evaluation and 
selection responsibility to personnel trained for such tasks. ^ 



A second potential disadvantage of statewide selection lists for non-textboo/ items is 
the possibility that the principles of local control of educAion and of "tfre academic 
freedom of teachers and other professional personnel may be violated. If control of edu 
cation is to be local, then selection of learning resources shoQld also b^ made locally. 
While public school teachers may not often raise the issue of academic freedo:n, practi- 
cality and experience should dictate that materials which are not desired and chosen by 
teachers may not be used very effectively, may be ignor^^, or may be misused. 

There may be a middle ground, however, between complete state control of selection of 
nonrtextbook items and co-^plete local control. Much of the softv/are required in a tele- 
comnrjni cations syster. is ccrplex, difficult to produce, and expensive. It seems reason- 
able that careful attention should be given to statewide provision of certain formats 
of software such as broadcast or cable television programming, conputer software and 
courseware, video recordings, interactive television, simulators, computer magnetic 
tape, etc. Since state purchase of such corrrnerclally produced items and distribution" 
through a telecormunicaticns system would seem to violate copyright restrictions at the 
present ti>Te, it appears that the state has two alternatives;, (1) to produce the mate- 
rials that it desires for a telecomnunications system and then to distribute them either 
directly or in network fashion throughl the education service centers; or (2) to provide 
some type of adoption program^ similar|to that used for textbooks, through which comr^er- 
cial producers will prepare and produce materials and suDmit them for possible adoption, 
recognizing that adoption would autcrr^tically carry freedom from copyright restrictions 
and distribution rights for the state. Should either alternative be chosen, care must 
be exercised to rake the content and methodology of the materials such that they do 
not impose additional content and ti^^e requirements upon already harried teachers, but 
that they do better so-r^e of the tasks vSiich the schools are called upon to do, especial- 
ly in the areas of instruction in fundamental skv^s and individualization of learning 
^ programs according to student needs. . 

Consumable Materials 

Because many of the rulti-media programs, often called learning systems (f^r example 
Sullivan, Fountain Valley, Peabody, American Guidance Associates, Science Research As- 
sociates), include software in a variety of formats along -v/ith teacher* instructions and 
pupil workbooks, worksheets, record-keeping booklets, or duplicating masters, there is 
often a need to replace consumable materials. 

Host vendors probably assume that such replacement of consumable materials will be car- 
ried out by re-ordering the materials from the vendor or his representative. In prac* 
tice, this sometimes 'becon^s diff icul t ToTJo for several reasons'. First, the replace- ^ 
ment of consumables so that there is altoys an adequate supply on hand for pupil use 
requires rather careful nonitoring of the rate and frequency of use of such material s. 
Many schools either do not assign this responsibility or assign it to an already over- 
burdened librarian or audiovisual coordinator who simply does not have the staff or 
the time to devote to it. Second, there Is frequently considerable lag between the 
time consumables are ordered and the time they are received, rendering the whole 
learning system inoperative while waiting for replacements. Third, the cost of re- 
placing consumables is sometimes prohibitive for schools; either the original systems 
were purchased with federal or grant, money which has run qut an.d there Is no local 
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funding for such itehis, or else the districts have simp>y failed to budget for such 
items in their planning. Teachers are then faced with scraping up functe from sources ♦ 
such as the PTA or else purchasing the consumables out of their own pockets, neither 
procedure being lo the advantage of the school. At times, the cost of replacing con- 
sumables seems inordinately high. 

An alternative to the replacement of consumables is to reproduce them locally, a prac- 
tice which may often be in clear violation of copyright law. Should it be possible, ^ 
however, foi* the^tate, education service center, or local district to purchase learning 
systems which contain consumable materials under an agreement with the producer that 
such materials may be reproduced either on a fee basis or because the reproduction 
rights have been incorporated into the original purchase cost, the copyright problem 
could be averted. Other negative aspects of local reproduction of consumables are the 
poor quality of many locally produced material s> the time that must be devoted by so^e 
teacher to operation of the reproduction equipment, and the possibility of blue blindness 
in a small proportion of students and the subsequent problems if purple ditto stencils 
are used for reproduction. 

Personnel 



The production and utilization of software in a telecommunications system on a statewide 
basis make specific personnel demands which cannot be denied. 

By following AECT personnel guidelines and paralleling quite closely those of the Ameri- 
can Library Association, personnel may be divided into four levels: professional > as- 
sociate (an AU category only), technical, apd clerical., ("Certification and Accredi- 
tation," Audiovisual Instruction , 1974) 

professional personnel . These persons are fully certified for their positions 
and usually hold at least a master's degree. The media professional may be engaged 
in media management at the building, district, regional, or state level; in media 
product development; or in instructional design and development. Clearly, a 
statewide telecommunications system would require professional personnel of all three 
types with the largest percentage being media. managers who operate at the building, 
district or state level as learning resource jjtilization specialists. The media mana- 
gers are being educated in both educational technology and library science programs in ^ 
Texas at the present time. 

Educational product developers are also being prepared; most of them, however, may not 
be able to meet all certification requirements because many of them are being educated 
•in programs in schools of conminication with emphasis on radio, television, and film; 
for many qualified people in this category, certification^ is a stumbling block. 

Instructional developers are also being prepared in small numbers, but such skills usu- 
ally demand experience and education beyond the master's and certification levels; most 
• instrtjctional developers would probably function at the district, regional, or state • 
levels but would clearly be essential to implementation of wide production and valida- 
tion of software for subsequent distribution on a statewide telecommunications network. 

The findings of Project C-BE with regard to instructional development verify previous 
writings, and make a strong case for an instructional development team that would work 
on preparation of learning/instructional materials for input into a telecorrmuni cations 
system. The fact that developers go through essentially the same process of intent • 
and rationale, design/analysis, design/synthesis, production, evaluation, and dissemi- 
nation regardless of discipline or level v^ould indicate that a process has emerged by^ 
which instructional development personnel can create materials for a system, whether 
it be computerized instruction, or some less sophisticated technology. (Allan and 
Lagowski, 1975) 
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Associate personnel . The library associate is a person holding at least a bdchel,or*s 
degree but without professional library preparation. The associate may perform spe- 
cialized tasks under the direction 0f a professional while at the same time supervising 
technical and clerical personnel. Examples v/ould be a foreign language reader's adviser 
in a public library or an administrative assistant in an academic library. Few associ- 
ates are employed in public schools, and this personnel category is under reconsideration 
by ALA at the present time. ^ ' - 

Technical personnel . If production of software at the state, regional, district^ or cam- 
pus level becOiXes more widespread, the requirement for more technical level personnel 
will become pronounced. Technical personnel may function in production after profession- 
als have determined basic instructional design, or they may function in the areas iOf 
maintenance and equipment operation,, as in television production and broadcasting or dis- 
tribution. Most technical personnel have formal education equivalent to' an associate * 
degree from a two-year college, although some may be holders of bachelor's degrees in 
specifig areas. To date, state salary support does not provide adequately for this le- 
vel of personnel; most must be paid^from local sources. Although their responsibilities 
place them above the aide or clerical level in. personnel classification, there is no 
state salary support at this level as yet. 

Clerical personnel . Clerical personnel in media positions are usually trained on the 
job and may be funded through aide or clerical position allocations. In most districts, 
however, few such personnel are assigned to media software production or maintenance po- 
sitions unless their salaries are provided by federal funds such as ESEA Title I, 

It would be foolhardy to assurr^e *that a telecoimnunications network woyld not require addi- 
tional specialized personnel, as well as additional personnel assigned to produdtion and 
maintenance. Much on-the-job traijiing will be required of all personnel in such a system, 
since the tasks may not be well-defined until the system begins to develop its pilot pro- 
grams, and even when it is fully operational adjustments in personnel tasks and assign- 
ments should be expected. 

In addition to -production , maintenance, and utilization personnel, careful attention must 
be -paid to re-edu(fation of teachers and other professionals if any telecormunicatiqns sys- 
tem is to be exploited to its fullest potential. This need is emphatically documented 
in th^ Needs Assessment chapter. 

Quality^ Validation, and Transfirab i 1 i ty 

While the professional previews materials", and the journal reviev/er may make subjective 
judgments on their quality, little hard data has been produced to indicate the actual 
effects and thus the proven quality of materials in producing learning ji? pupils. Many 
professionals have had the experience of rejecting materials which affp^ared.^for^v^rious 
reasons to be of questionable quality only to find that they were h?|hly ef|^twe with 
given students. Little validation data is available to most purchasers of l^>ftv/are con- 
cerninQ the learning effectiveness of the items they buy. While some producers make 
limited efforts to field test materials before marketing them, the economic {demands of 
recovering extrerrely large front-end costs often force producers to market materials be- 
fore' they have been adequately field tested, much less revised on the basis lof the field 
test'dati. However, it must be recognized that field testing is expensive,] brings the 
'product closer to obsolescence, and gives the competition a chance either to pilfer ideas 
or to market earlier^ 

A recent development in the validation of materials has come from the Impetus generated 
•by Komoski at EPIE" in spearheading the National Learner Verification and Revision Task 
Force (LVR). The role of the task force was originally to clarify the process of veri- 
fication and revision and to prepare guidelines for producers to use in the LVR process. 
The emphasis in the LVR process, appears, however, to be on revision or product. improve- 
ment as a result of feedback from learners rather than on initial validation of materials 
before they are marketed. The work of the' LVR task force has been short-circuited some""- 
what by legislation in California and Florida that .is requiring validation of materials 
purchased for the schools in those states; the intention of this legislation is 
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apparently to prove the worth of a product before purchase rather than to revise contin-"' 
uously throughout the life of a product. (Levy, 1975) 

It appears that the validation area will be one of continuing conflict among legislatures, 
educators, and producers for some time ,to come. From an economic standpoint, the contin- 
uous revision of products (perhaps $onr.ewhat b'ke that of encyclopedias) will be prohibi- - 
tive to all but a few large, well-established producers. On the other hand, educators 
will have difficulty in determing what is ♦worth measuring; how much improvement in learn- 
ing -as a result of using given materials is enough? Is the same improvement to be ex- 
pected of the special education student with learning disabilities and of the academical- 
ly talented student in a- private high school? Another area of problems and conflict in 
the continuous validation of materials relates to the training that teachers must receive 
in order to participate in "on-going evaluation, revision, ,and validation of products in 
the classroom. If producers* are to carry out the validation process, they must have 
schools to use as field test sites," thus requiring teachers to have skills which Jthey do 
not now possess. However, many educators, publishers, producers, and other media person- 
nel anticipate more-^validation activity. 

la a Delphi study done in 1974, Herring found that' 80 percent of respondents e«cted 
that between 1981 and 1990 "Commercially prepared prepackaged instructional materials 
[would be] validated ^nd purchasers [would be] supplied witli^ull validation information." 
In addition, she found that 65.8 ^)erqent of respondents thought that during the same time 
period "Cost effectiveness data [would be] supplied for all commercially prepared learn- 
ing materials;" She also found that 56 percent of respondents thought that between 1974 
and 1980 "Teachers [would] test and revise materials that they [prepared] in order to 
validate therp for future use." (Herring, 1974) 

Validation is also closely tied to the issue of transferability. Among the more complex 
examples is transferability, of computer-based instruction, but problems similar to those 
cited in the following section also exist in transferring lov/er technology learning sys- 
tems suc^ as audlo-tutoriaU the Keller plan (Personalized System of Instruction), and 
others. * \ ' _ 

Transferability of computer software and courseware . The most promising work for fostering 
transferability has been accomplished by professional sodeti^s such as the Society of Chem- 
ical Engineers which, thrgugh a working committee, has o^anized and implemented the Compu- 
tational Aid^s to Chemical Engineering in Education (CACHE). Within the CACHE System, *^ 
FORTRAN IV was adopted as the progratTi-ning language. Technical specifications were defined 
in a practical and precise manner from the standpoint of compatibility of compilers between 
commonly supported corT;n'ercial computer systems. Onfortunately , only a finite number of 
highly specialized CACHE programs exist. (National Academy of Engineering, 1972) 

A major breakthrough in information transfer has recently been achieved by the ARPA net- 
work, using information packets that are trcfnsmitted via high sp,eed, precisely formatted 
tigital data blocks between computers of dissimilar make through^ the use of special con^ 
version devices called interface message ^^jroce^sors (IMPS). This technique has been des- 
cribed more fully in the chapter on«Telecommunications Activities in Other States. 

* Within the iadustry itself, many vendors maintain libraries of "customer furnished" pro- 
grams; e.g,, IBM has its SHARE groyp'. Digital Data Corporation the DECUS educational 1 ib- . 
rary, Hewlett-Packard its users group, etc. The problem with this type of organization 
is that it limits the user to one vendor's system. To g6 to another system requires 
many changes in programning fof^mats, some major, some minor. " . 

The Department of Defense has conducted a research study on the problem of transferability 
of computer programs because of the need for full system coflnpatibi lity in militafy opera- 
tions. Several excellent reports on this subject have been published by the Rome Air De- 
velopment Center, and include in-depth recommendations for programming language transfer- 
ability standards on languages such as FORTRAN, COBOL, and JOVIAL. (Fleiss et jlL., 1972) 
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In ev^iluating the problem of why there is no v/idespread use of computer-based courses, 
the crux otthe situation is that there has been little or no in-depth organization, 
publication, dissemination, .testing, and evaluation of computer-based curricula on a 
large scaVe effort in a live' environment. One reason for this possibly is that educa- * 
tors are notorious for not communicating directly v/ith each other, even in the'same 
institution. Levi en <1971)^ in a study involving" the plans' for establishing the now 
extant National Institute o'f Education*, stated "Serious deficiencies in information 
flow exist within' the -fi^ld of education." He was referring to the quality of the in; 
formation transfer within institutions as well as to the inaccessibility 6f informa- 
,t1on. To Illustrate this point; the following iacfdent \s recounted. During the 1970 
Fall Joint Coruputer Conference held fn Houston, Texas, 'several faculty members from^^ 
the Chemistry department of the University p| Texas at Austin decided to ponduct their 
own reali*5tic survey on transferability of computer programs, using a benchmark pro- ^ 
gram written in Extended BASIC (the General Electric Mark II version) on various ven- " 
dor systems-* "displayed in the exhibi.t-srea. The test program was written for Intro- 
ductory Chemistry and contained some two hundred statements. Five of the Vendors who 
wereL exhibiting their mini-computer time-sharing systems were se,lected -and the company 
programmer personnel notified of' the purpose of the experimental test. The results 
showed that none of the systems ran tiie complete program. without error for the follow- 
ing reasons: " ' , ' ' , ^ • 

(1) Two of the systems had no ^)rovision for'handling character string manipula- 
tion. • , • ' . 

(2) All five systems had minor character set format problems involving, state- 

• ment identifiers;'e.g. , one system used "rubouts" for separation o¥ state- 
" ments while ancrther used a colon. 

(3) One syslem did run the entire program*, but was not altogether successful,^ 
as the diagnostics on'the "print" stateriJ^t indicated a minor violation 
in format. ^ * . 

It is rewarding to report, however, that with the assistance of the particular vendor^s 
system programmer, a sut^rout'ine for conversion of. the test program'was written wh1cl> 
converted the program to proper formats in less tfian one hour. ' . 

Important strides have been made in compiling, cataloging, and* disseminating information 
on computer program availability through publication of an tndex of .CAI programs by the 
University of Wisconsin* (Hoye and Wang, 1973) ao^ the U. S. Mavy's pubjicatiori of a 
cross-referenced KWI,C index of- articles- on CAI. (Engel, 1969) ENTELEK, a nerlTprofit . 
corporation located. in. Boston*, Massachusetts, has also published a list of CAI programs 
(1969). Jhe Program and Li terature^ Service (PALS) also 'has an extensi^,Tisting' of 
•computer-related curriculum materia'l^^^ailable at the North Carolina Educational Com- . 
puting Service (Hege, 1972), "as does'^e Joint Usey Group of the Association for Com- 
puting Machinery: (McQuillin, 1974) These publications are veryjimited in scope; . ^ 
much'more' coitiprehensiye^coverage is needed. 

In hopes Qf providing* absolution to 'the. problem associated with the^ransferability of 
comp^jter-relate'd curriculum materiaU, 'the National Science Foundation sponsored two 
projects with the goal of in-depth studies for improving transferability.* In 1^71., 
Project C-B£, co-directed by Dr. J. J.' Allan and Dr. J. J. Lagowski » was initiated at 
the University of Texas at' Austin to conduct research oh the methodology* for develop- 
» ment of computer-based courses in a wi'de area of disciplines within the sciences and 
engineering.' Its specific goals are: ^ 

(.1) Jo identify computer-b^ed corTc^pts that are coirmon ^mong several disciplines; 

(2) To develop evaluation procedures for t^s type of effort? 

(3) To identify' the eMhents' of transferability; ^ 
(4^^* To develop a fisca< model. 
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The second project was Project CONDULT, a consortium of five universities which is again 
dvscussed iti the chapter on Existing Texas Networks. Project CONDUIT'S specific aims are 
to achieve transferability by: 

(1) Establishing repositories of comouter-related curriculum on both a national 
and a- regional level for the-purpose of testing and certifying packages of 
instructional materials for dissemination to educational institutions; 

(2) Publf-shing guidelines for creating cogiputer-relatfed curriculum materials; 

(3) Publishing guidelines'for documentation of computer-related curriculum 
' " materials; ' / ' " ' 

(4) Publishing guidelines for evalu acting- computer-related curriculum materials-, 

(5) ' Publishing guidelines for transporting computer-related curriculum materials; 

(6) Publishing guidelines ^for implementing computer-related curriculum materials; 

\l) Publishing a listing of available computer-related curriculum materials; 

. (8) Holding workshops for 1:raining or orienting educators to the technique^of 

programming materials 'for 'cpmputer-based curriculum; ^, 

* (9) Using an advisory 'panel for certification of new or existing computer-related 
materials. ^ ' 

Also worthy of mention here is Project COMPUTE, conducted by Dartmouth ColTege. This is 
a research project for curriculum development and transferability of documentecf^CAi mate- 
rials. . ' ^ r 

Admittedly, thes$! activities are largely at the higher education level, where CAI is much 
further advanced. However, they are cited here to demonstrate that technical progress 
has been made and that the transferability problem has almost. been surmounted in the com- 
puter field. , % , r • 

' Softwar e Distribution Rbquirements . ^ 

Ideally, a telecommunications system*v/ould provide for th6 direct distribution o^.^^^^soft- 
ware to the campus or even the classroom leveK^R^alistically, howeverNiy must be recog- 
nized that some sort of network must be established to handle requests for materials as 
well as ta distribute then, and that various nodes in that network will have vary^^Q re- v 
sponsibilities in actually getting materials to the teachers and pupils who "eed them 
Different types of information or materi^Js may be better suited for the different levels 
of^such'a distribution network.'-"'' . ' " \ 

A.pr gliminarv list of potential computer network services . The following list suggests 
some possible Dses for a network.' (Greenberger , et. aK^, 1974) ' ^ 

^ (1) Administrative , ^ >^ - ' , 

^ (2) Instructional ^ , ^ ' . /^^^.n 

fa) Computer-aided, instruction (elementary, secondary , vocational; 
••(b) Computer-aided instruction (col-lege, professional, in-service, updatingj 

(3) Program Development and Testing ^ ^ 

(a) Basic instruction . • . J ^ 

\b)\ Advanced instruction - 
(c) Dis.ciplinary instruction 4 
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Network re$otjrce development 
CAI program support 
Cross-compute^r support? 



(4) Computing 

(a) General 

(b) Large scale 



(5) tibrary and Literature 

(a) Library catalog retrieval 
lb)' Current awareness bibliographic search 
(c) Retrospective bibliographic seardi 
fd) Research inquiry referral 
^ (e) Network resource infiirmation , ' 



(6) Data 

(a) Statistical and survey'^data search 
lb) Standard reference data search x - . ^ 



(7) File 

fa) General data management 

(b) Large scale data management 

(c) Test file^ management 

(d) Text analysis 



(8) Coimiunl cations 

(a) Teleconferencing 

(b) Network interface conversion 



(9) Control and Data Collection 
^ (a) Laboratory automati|)n 

* Network perforn?^nce measurement J' 
Resource utilization analysis 



(by 

(c) 



Distribution service levels . The tvyo "primary service' levels to be considered are the 
regional education service center' ancP the campus level learning Resource center. 

Education service center . A clarification pf ^the specific role v/hich is' to be 
played by the educatiSI^ service center would .seem in ofder. Is it to function 
as a depository of materials, as a node in distribution, as a site for storage 
anc^Jdistrtbution of materials received from a central state source, or as an 
examination center v/hich allows local districts or campus level personnel to 
examinev^/hat is available from a central ^tate source?^ Each of the aforemen.- 
tioned roles would involve different requirements in terms of equipment, staff, 
software, and financial support. ' 

Campus level learning resourcelcenter^ . The assumption can be made that the cam- 
pus level learning resource center will be a key node in the distributi'on chain. 
Jt is here that many learning/instructional material s will be housed, accessed, 
retrieved, and channeled ta the ultirrate user. Major advantages of transmitting 
materials to the campus LRC'^leveVfor recording and storage are (1) imniediate 
avail abi^li-ty of materials provided through this, arrangement, (2) the possibility 
of selection of matertals-'by LRC personnel to meet the unique needs of pupils' on 
a given campus, and (3) the informal and continuing contact 'wi th .teachers and 
pupils that the staff of the LRC have. The major disadvantage is that LRC's are 
. usually grossly understaffed with clerical and maintenance personnel, so that the 

professional must devote valuable, high-paid time to routine tasks just to keep 
_ the center operational. The quality or service varies according to the expecta- 
^ tlons of the principal on a given campus and tbe capability of the LR specialist. 
If the campus level LRC is to function as a node in the real time activities of 
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a teUconvnuni cations network, considerable attention must be given to space and 
equipment requirements as well as to increasing staffing and re-training existing 
staff, many of whom were educated before the current emphasis on electronic techno- 
logies. - . ' 

Storage of learning/instructiqnal materials for easy access by users at the campus 
level often becomes difficult because of constraints of floorspace for nev/ materi- 
als, of limited ,5^ilability of specialized shelving and packaging designed for 
non-book media, of frequently overprotective staff attitudes, and of genuine con- 
jcern f or security of the physical items, especially equipment. 

Maintenance is also, a major problem at the campus level unless the district or ser- 
vice center. provides regular maintenance service and personnel. Few districts cur- 
rently have funds to allow each campus IRC to maintain service contracts for equip- 
ment and for checking and repair of software. Specialized personnel who can main- 
tain and routinely check electronic equipment are especially critical, since many 
present staff members have learned of necessity to deal with electro-mechanical 
equipment but are terrified of ' the electronic. 

A concern related to distribution is that of production at the service center, district, 
or campus Tevel . If a teleconminl cations system is provide to distribute software for 
students to use as y/ell as to distribute information for teachers and administrators, 
to provide in-service education, and to assist in decision-making, it may still be neces- 
sary to produce some materials locally in-house. In addition, the possibility of distri- 
bution of well-prepared materials Via a network from the campus or classroom level to 
other personnel at the district, regional, or state level must be considered. If such 
two-way distributioo/is undertaken, the proprietary rights of the designers and producers 
of materials at the campus level mst also be considered. Decisions must be made as %o 
who owns the copyright and whether it is legal for an individual to copyright materials 
prepared 1h a campus LPX^ using LRC materials and staff. 

Because of the ease of 'felectronic duplication and the possibility of using audio and 
Video to record materials distributed via a telecommunications system, even remotely at 
off hours, requirements for duplication equipment at the campus, district, and service 
center levels must be' established. Copyright controls on duplication, particularly of 
audio, at the campus level must also be instituted. 

Evaluation and Selection 

Use of a telecoounications system provides for interesting possibilities in two-way 
conrounication during the evaluation and selection process for all learning/instructional 
materials. Campus level personnel often have neither time nor access to many materials 
which they might wish to examine. A telecorrffnunications system provides possibilities 
for remote preview of materials and for storage of data from users of materials, in- ^ , 
eluding sucn information as characteristics of learners with whom the materials have 
"worked well, community and demographic characteristics of schools in which* the materials 
have or have not been effective, cost data, and more thorough evaluative information 
than is commonly provided by the reviewing media. 

Since the current state of bibliographic control of learning/instructional materials 'in 
anythirtg but book format is extremely haphazard, could a tefleconmunicatlons system fill 
some of the existing gaps?- It appears that a statewide system could help with the gaps^ 
but that the problem of bibliographic control |is national, perhaps even international , "~ 
■In scope and that a statewide system could only^function as a sort of band-aid. Until ^ 
producers of materials are willing to provide complete information aboat^their products 
upon release to^a central listing source, even the first level of bibliographic control 
is circumvented! The NICEM Indexes provide this level for the items produced by many 
companies, but they are neither inclusive nor complete. 
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A se90nd level of bibliographic control , Ithat of indexing reviews, has only-within the 
last' five years become a reality with Meoia Review Digest , which has had to depend upon 
voluntary indexers who included only the journals which they had readily available. The 
new Bowker International Index to ruUi-Media Reviews may h^lp t;o alleviate this problem 
eventually, but it is feared that it will only co.iipound the problem of producers- not 
realizing the critical importance of getting their products reviewed. 

A third level of bibliographic control, and the one most crucial to, the current study, is 
that of the review/ and evaluation of items in the review literature. Producers generally 
are not consistent about the items that they send to the reviewing journals, and sojiie pro- 
ducers do not provide review copies at all. Since the entire audiovisual Industry grew 
up with a marketing orientation rather than a bibliographic control/review/evaluation 
.orientation, , many producers still do not see the critical need for their products to be 
reviewed in the bibliographic tools to which campus and district level LRC personnel 
have access. 




wide system for media, depending upon OCLC, MARC, BIBNET, or other systems for similar 
information on print materials. A major contribution to this level of bibliographic c 
trol appears possibl-e through a teleconriuni cations system, reflecting the recommendati 
made in the Instructional Resources System study and proposals 
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EMERGING TRENDS THAT SHOULD BE MONITORED 



From the foregoing discussion, it is obvious that many recent developments are still in 
the process of rapid change and that statenents made in this chapter may quite possibly 
be outdated before this report gets into print. Several trends* which bear rather care- 
ful watching are highlighted in the fo-Tlowjng paragraphs, . • 



Consortia for Production 

Already a reality in the educational and public. broadcasting field, production consortia 
tnay continue to develop as funding for production of really high quality software becomes 
more and more difficult. This trend should be ironitored especially closely in the area 
of computer-based education, where the .initial costs are. so high and the shelf life of ^ 
programs is less than three years. 

' Purchase Includes Duplication Rights* 

As indicated in the copyright discussioa, stipulation of 55urchase with permission to copy 
may be^the only way in which producers of certain types of materials, which are easily^ 
'du^)licated electronically, can survive.* At the state level, speci^al attention should be, 
paid to the breadth .of the duplication rights; for Example, would it be possible for the 
Education Agency on a state basis to purchase one copy of an item for duplication and 
supply all campuses who desire the item from that one copy? If so, what are the impli- 
cations for duplication facilities? Can -the networking principle be applied, or does 
networking automatically negate the permis'sion to copy implied in purchase? 

, OR-Demand Publishing 

Little has ?een mentioned publicly about on-demand publishing, but tbe^possibility df it 
becomes more and more likely as-.more publishers turn to data banks (5f their products as^' 
'the source for tl^eir actual editing and publication. Will ft be possible in trie future, 
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for example, to order a collection of 'items printed remotely, from the publishers data 
bank, tailoring the select-ion specif icaVly to the intended user? Such a capability 
vwuld be invaluable for in-service education, for updating information supplied to ad- 
ministrators and teachers, and posjsibly even for textbooks. WilT the time come when, 
instead of adopting textbooks in hard copy versions, the state adopts textbook publi- 
cation data banks' from which unique, consumable textbooks are 'printed for each pupil, 
so that if Johnny requires third grade content in addition and subtraction, 2.5 con- 
tent in multiplication, 2.0 content in fractions, and 1.2 content in theory, and arith- 
metic book can be prepared specifically for his needs? 

Standardized Validation Practices ♦ * 

Work of the National Learner Verification and Revision Task Force, of ERIE, of the 
Society for Learning Technology and of other groups concerned with evaluation and vali- 
dation should be monitored in the area of validation practices. The examples set by 
the Air Force in its Advanced Instructional System may be examined for viable processes. 

State Adoption Program 

As cbnsideratS'on is given to change in the formats of learning/instructional materials 
provided under the textbook adoption program, both in the proposed revision of the state 
constitution and in the implementation of the Instructional Resources System through 
legislation or. action of the State Board of Education, the- effects of such changes in 
providing software for use in a telecorrsminicatipn-s s^istem should be considered. Since 
software is, essentially, an inter-related system comprising textbooks, items provided 
by the district,- and items provided through Education Service Centers, the introduction 
of teleconrnunications and its associated software as a part of the total software sys- 
tem will require monitoring and possible reassessment. 

Copyright 

Because of the crucial role of copyright in any software distribution and storage sys- 
tem, const:^nt contact should be maintained witli the Educational Media Producers Council, . 
NEA, American Publishers" Association, American Library Association, AECT, and other 
.organizations which are lobbying about and immediately concerned with copyright legis- 
lation. Continuing contact v/ith large producers might also prove beneficial, as they 
^eek laborataries fn which to exjreriment with new modes of distribution which protect 
the proprietary interests of the producer but also make materials readily available to 
the consumer at affordable prices. 

Although it v/ould be foolish to state that tffe success or failure of a telecommunications 
system hinges on the quality and availability of softv/are, it should be noted that the 
finest possible system for transmission is uneconomical without adequate means for gene- 
rating, acquiring, indexing, retrieving, and accessing already prepared content. Until 
some of the software problems are solved, only limited usefulness can be expected from 
a statewide distribution system. 
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This rather speculative portion of the report begins with a brief examination 
of social', political, economic, , and technological factors, all of which have 
separate import for the future.. 

The next portion looks ahead with regard to the technalogies involving trans- 
mission of information, and fnizludes trends and forecasts in the areas of band- 
width; coaxial cable;' quality of data rate, accuracy, and reliability; tele- 
phony; satellite transmission; radio broadcast; and cable television. Each of 
these area? is examined in terms of its educational possibilities, and the re- 
sulting forecasts comprise necessary considerations. Cable television has 
quite a promising future, as seen here. 

This section is followed by another that treats educational display technology 
and devices in much the same way. Included are computers, interactive tele- 
vision, dual channel broadcasting, video projection, video playback, laser 
holography, picturephone, dial access, libraries and learning resource centers, 
and home learning centers. These discussions point out^the strong likelihood 
that the home learning center will come into popular use, and the need for 
corapatibility between this technology and those in use in schools. 

The chapter narrative concludes with a description of a hypothetical, optimal 
educational methodology, but with the mental reservation that what ''is optimal 
today may be obsolete tomorrow. The emphasis remains on systems which not 
only instruct but alsb store, retrieve, manage, and counsel. 

The contents of the chapter are: * ' ' ' 



General 

Transmission or Carrier Technologies 
Educational and Display Technology 
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Future Perfect 
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FUTURES IN TECHNOLOGY ' 

• : GENERAL 
the. Future irT Education 1980*1990 

Any forecast of the educational future for the period 1980-1990 v/ould be meaningless ' 
unless it included consideration of the following areas: (1) social; (2) political*, 
(3) economic; and (4) technological. Placing these factors in order of importance, 
the technological factors would have the lowest priority and the social and politi- 
cal factors the highest, with the economic factors falling somewhere in between, A 
discussion of each type of factor follows. 




Social Factors 

In the United States prior to 1950,' the general attitude toward education was simply 
that a student would finish elementary and secondary school and, if Interested, go 
on to college studies intended to prepare the individual for making a living. For 
those who did not wish to attend college, the vocational track in high school served 
to provide both training and opportunity for employment. It is important to note that 
the traditional emphasis in education was placed on the student's absorption of, a tre- 
mendous aiMOunt of content fritter frorii a vast number of textbooks. "Learmng was thus 
accomplished through rote methods of recitation, repetition, and, ett examination time, 
regurgitation of the material covered, 

Today, there is an increasing use of technology-based systems that involve not only 
production but services as well. Such systeir.s require that the average person have at 
least a minimal knowledge of science and techr}o1ogy, and the starting point for pro- 
viding this knowledge is through education 3,t all levels,.^ from kindergarten to adult. 
Furthermore, for individuals to live in a Responsible society and clean environment, 
they must learn about the environment, its ecology, its energy needs, and its system 
of interrelationships. Some of the major problems now facing us and affecting our ^ 
future survival involve complex physical, biological, and social systems and human in- 
teraction with these systems. Solution of these problems requires, a public education- 
al systerti of the highest quality: one which does not allow the existing educational 
system to deteriorate but which provides longer range programs which reach a higher 
proportion of the population. Elementary and secondary school programs must incorpor- 
ate a "hands on" approach designed to cope with the real life problems of the majority 
of students, and must be oriented to the practical rather than the wholly theoretical. 
Wherever possible, the individual mst be freed from "lock step" rote learning of fac- 
tual matter, and instead be allowed to pursue an open-ended, interdisciplinary learning 
course that will involve judgments, values, and d^lsion-making at the appropriate 
points in instruction, ^ • - ^ 

Since 1950, the' emphasis in American education has indeed veered away from content mat- 
ter and focused on the individual's formulation of values and value judgments through 
decision-making. This change has, in turn, upset the traditional idea that an ^ndiyi- 
duaVs education is complete-at graduation; the learning process is now viewed as 3 
lifelong one. involving persons from four to ninety years of age through use of a wide 
variety of techniques and applications, Toffler (1974) describes the future social 
itjiplicatlons of education as follows: 
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•••the combination m action-learning with academic work,^ and-both of 
these with a future orientation, creates a pov^erfully motivatiifg and 
powerfully personal learning situation. It h^lps close the gap be-^ 
tween change occurring "out there" and change occurring within the in- 
dividual, so that learners no longer regard the v/orld as divorced from 
themselves and themselves as irtvnune to (and perhaps incapable of) 
change. In a turbulent, high-change environment, it is only through 
the development of a "psychology of the future" that education can 
come to* terms with learning. ^ ^, 

Political and Economic Factors , • ' ' . - * 

Granting eighteen-year-olds the right to vote in 1972 has had a significant impact upon 
national legislation. The federal government is now placing more emphasis on pollution 
and ecology, as well as on bilingual education and other educational opportunities for 
minority grx)up members, because of the spirited .efforts of young people and other organ- 
ized groups (e.g., "Nader's Raiders"). Legislation deriving from the various political 
aspects of these issues has, in turn, had a great impact upon the economic situation of 
the United States. A case in point, relating to the growing environmental concern des- 
cribed above, involves the noxious pollutants emitted by automobile engines. Starting 
in 1970, car manufacturers v/ere required by federal law to fit new models with various 
anti-pollution devices, v/hich did reduce the emission of harmful substances biit also re- 
duced gasoline mileage. When the nations of the Middle East declared an oil embargo in 
1974, the resultant economic impact with regard to energy requirements ,was ^so great that 
the President and Congress of the Unit^ States took steps to initiate a program called 
Project Independence,. This program was^esigned to speed up research in solar, geoth^r- 
mal, and nuclear energy. Thus, political retaliation against the United States govern- 
ment by a group of other nations has re-directed attention, even if circuitously, to ^ 
the original issue of environmental cleanliness. This issue has also resulted in in- 
creased awa^'eness and increased educational emphasis , manifested not only in the develop- 
ment of courses relating ecology and pollution to socioeconomic; issues but also in the 
amount'Of energy research now being undertaken by educational institutions. 

Technological Factors 

With emphasis shifted to the learner rather than the teacher, education will/ focus ^more 
.sharply on the availability and dissemination of information, whether tfc^^etJgh automated 
data banks or through' rapid access teleprocessing systems located at info>mtion storage 
centers'. As if,ore options for student learning become available, the costs associated 
with such advanced systems are anticipated to increase the costs of educatio^on a per 
capita basis. No longer will there ie a division betv/een the classroom and the home; 
rather, stadents will carry v/ith them their electronic books and from their homes will 
access utility-based (!ompTrfcer facilities for a? continuation of their individualized in- 
structional programs. A greater <3egree of inflexibility will allow the students to study 
as early or as late as they wish tp. The technology mostp'nstrumental in establishing 
this futuristic educational system will probably comprise fast, efficient, and tiny por- 
table communications devices v/ith discrete addresses for locating pages and for communi- 
cating with individuals on a switched basis via a combination of satellite and land-based 
networks. . * • ' ^ ; ^ ' , 

However, predicting trends in communications techqplogy is a "difficult task; not so much 
because af the complexity of .the processes involved, but^ because of the uncertainty as 
to when a particular innovation will be adopted for use. A^case in point is the Bell 
Telephone Laboratories Picturephone Project, which has been under development for well 
over 20 years. The system, running between Pittsburgh and Chicago, was origina] ly ^de- 
signed to X)|)erate ;n monochrome. It was improved in 1960 to operate in colXJr and was 
re-designed to use a "six-wire" automated electronic switching system, factors respon- 
sible for the eventual decision to suspend the project included the high plant costs in- 
volved in setting up a nationwid*e picturephpne switching system and the uncertainty or 

; ' 

VIII-2 



lack of public acceptance. These costs were sigiply too high in relation ta the benefits 
that might be deriVed from one caller being able to observe another while communicating. 
It was also found that the very sarr»e results could be obtained more economically using 
4 KH2 voice bandwidth circuits with slow-scan video .techniques. With the latter, the * 
image changes once every 15 or 30 seconds at a cost of about one-fourth that of the pic- 
lurephone' wideband circuit. Such transmission, ho\'/ever, appeared static or-lif^less to 
'the viewerand therefore had an even lower user acceptance. Finally, the decision was 
made py Bell Laboratories to cancel the entire project. The point here is that while a 
coatiinued f low t)f innovative ideas and new devices is vital to any sort of- progress, such 
ideas and devices are worthless if they do not from the outset consider realistic social, 
economic^,, and educational telecommunications needs. 

In the fii[f^l analysis, it has been proved morfe practical to use a standard commercial ' 
wideband felevis.ion channel cm a' leased basis with commonly supported equipment than to 
Uie the spetialized^picturephone system. But it is the factor of acceptance that is 
sflll a matter of uncertainty. Telecommunications technology today has progressed so 
far as "to have outstripped user^applications and acceptance in many ways* For example, 

^ the -number of telecomniun.ications techniques that the National Advisory Space Authority 
(NASA) has developed in systems for putting astronauts on the moon may be- cited. Real 
J;ime:telefretry signals are used for jnoni tori ng the astronauts' vital function^, such as 
-heart beat, respiration, temperature, and* blood pressure^ Such complex real time on- 
line monitoring systems are currently v/idely used only i^n'the fields of space and medi- • 
cal research, although many schools and colleges are now beginning to adapt these as 
teaching techniques fon 1 aboratory mgnitoring of ^experiments , data acquisition, and data 
analysis. Further, some of the nev/er building maintenance systems are using on-line com- 
puterized real time recording systems wiich adapt telemetry and multiplexing techniques 

' for keepiag records ^of t^p^rati^e, humidity, ^eat regulation; air conditioning, exits • 
and entraffces, secui^ity o# door locks, etc., but this is a specialized and e)$pensive ex~ 
ception rather than a common everyday application. As far as costs go, such systems are 
well beyond the budget of^h^ average homeowner. They may in the futu^^e be widely used 
in individual or muljkiunit residences, but only" when cost and^consgmer acceptance factors 
m^ke tJfem as desirable as they are ajready technologically sound. 
» 

• A positive example of steadily increasing use of a new technology can be seen in-the de- 
.velopment^6f pocket'*calculators , which when first marketed in early 1972 were in the 
range of $100 and up. .These sam&„calculators are now selling. for less than S20, and 
are being purchased-*y seconllary-Vchool students for use in^mathematics. ■ Factors of 
low cost prod*uction technology, ccfrsumer ad'ceptance, and-ease of use have merged to 
spel-J market success for the pockat calculator. Unfortunately, the sane does not hold 
true at present for the various educational applications of telecpinnumcations, because 
of the numberCof complex factors involved which must be analyzed by the school architect; 

J the admtaistfator, the parent, and the teacher in order for 'future structuring of tech- 
nology-based systgfns in education to take place. It is extrerrely difficult to identity , 
and define the fu'ture needs of education taking into censideration poth the existing 
Sfxcioeconoinic problems ia pablic schooJ systems and the dynamic, continually changing ^ 
state of eaucational' technology. Thus, instead of ready acceptance pf new systems., we 
have a wide divergence of educator opinion on' what is really effective in bringing about 

■ improved teaching and increase?] learning. 'The vast broadening of options now available 
to teachers -runs the ganwt from self-programming teaching texts to sophisticated computer 
managed teaching systems, but few if any of these new technologies are currently being 
integrated into teacher training programs, in addition, the training of skilled special- 
ists in the field of educational technology is aVso limited to a relatively small number 
of institutions. Many of the new systems have not been proven cost-b6nefic,ial by a tho- 
rough iconomic analysis that is based on fact and not supposition. 

The transition of innovative educational ideas from feasibility to economic practicality 
and their subsequent integration into existing curricula is not a simple task. Indivi- 
dualized eduction, for example, "the Keller method," is a new concept in instruction, 
and one. on whi^i much more research is needed before we can determine its true role and. 



importance. With regard to the appl tcation, of te^econmunications to education, by far . 
the greatest impact has been made b^ the use of widebanS (4--6 MHz) ch^nneU for^video 
broadcast systems. In fact, XJ^e dissemination or information, instructional ma'terials, 

•news, and sinilar "video-cast'^matter constUutes but a small part of totaV appl ica-- 
tions predicted to be widespread by 1980. Baran (1973) describes at lea§t 30 different 
"interactive TV" applications, falling .into ^he categories of news ,^ entertainment, busi- 
ness,' healths governrrent, banking, Education, and electronic mail,*of whichi the largest 

^percentage (21 percent) of the, total are educational. While many of the apblications re- 
quire pan/niachine real tinie interaction or dialogue, si^me^. are merely automated closed 
loop jk systems" which can be activated without the presence of a human. (A more appro- 
priate term here Kould be "two-way TV channel services.") 

In 'the remaining portion of this chapter, the new telecommunications technojogies will 
be/,£urrwarized, aloog' with their possible impact uporf the future of educatioh A dicho- 
to^ exists her? in that the technology itself ^an be described in terms of , the state of 
the art, whereas discussion of its specific educational applications must delve more 
deeply into the actual instructional implementation of the learning process^ ^ An example 
of such dichotomy is the overall technology of satellite systems as compared with the 
, use of thes5 systems for two-way teleconferencing of in-service teacher^ training pro- 
gramsv both aspects will be covered in*dealing with eaoji discT:et.e technology. 

TRANSHISSIOri OR CARRIER TECHNOLOGIES 



1 cbnmini cations systems were primarily landline engineer- 
or .lead cable with quadded groupings. The bandwidth nor- 
ingle channel* voice frequency transmission, with further 
rough the use of carrier telephone groupings for long dis- 
, m^crowavp ra^io systems were installed in a nationv/ide 
on a point to point (line 6f sight) linkage, with the^ 
egeneregtive repeater systems in between them to boost the 
ion leveT. Because the vdder bandwidth was available for 
in could carry up to^ll,000 individual telephone (voice) 
Sion T2 television^ channels. 



Bandwidth * 

Prior to World War II, coirmercii 
ed systems coniposed of open wire 
mally employed 300-3400 Hz for s 
expansion of channel capa^city th 
tance calls. After J^'.'or Id V_^r II 
system through the use of*tov;ers 
towers fifteen miles apart and r 
# signal tc its original transmiss 
transmission , each rrdcrowave .cha 
channels, or in wideband' transmis 

The state of the art with regard to microwave finds it still improving in expansion of 
channel carrying capacity. Microwave systems have had the. greatest impact upon education 
« as a delivery systejrh, sinc^ 90 percent of all educational television programs are carried 
by corrnercial broadcast television stations. Since these systems operate at a very high 
frequei^^y (80 to )50 MHz), their potential for expansion in yet higher frequency spectra 
is excellent. Experimental systems are being^ tested using a circular (helical) wave 
guide in the frequency range of }00,000 MHz and cpntaining 200,000 telephone channels 
for use in a single system/ (The conversion ratio; from a, voice Ghannel--4 KHz— to a 
television channel— 6 MHz-is on an approximately 1200 to 1 ratio.) ^ 

The advantages of the helical wave guide systems are that (1) they have an extremely low 
noise l^vel; (2) they are very easy to adapt for use in transmission of digital data 
through pulse code modulation techniques; and (3) they have a high capacity for addition^ 
of channels. TaBle Vlll-a indicates the development of such systems from the tvAsted 
pair (cable) ta the laser, the latest experimental transmission m^^lium with an extreme- 
ly wide bandwidth. The laser, which operates in the frequency range of light, has al- 
ready been used in the riASA sp^ce, program i'n transmissions to earth from manned space 
vehicles on the moon. While laser cojjtnunications are still in the experimental sjage 
for use- on earth, they will play a very important part in communications systerps of the 
I980's. Lasers will be as revolutionary .in future educational telecommupications sys- 
tems as radio was in the Systems of the-past. ^ '> 
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VARIOUS^TRANSMISSION SYSTB-IS 




System 


Average Number of Channels 


- Application 


Open wire 


12 


Telegraphy, voice 


Twisted pair cable 


1,200 


Voice, data, facsimile 


, Submarine cable* 


720 


Voice, data, facsimile 
# 


High frequency radio 


- 24 ^ • 


Voice, data, facsimile 


Coaxial cable* 


600 


Vo1{:xj, data-, video, facsimile 


Microwave**.* . 


1 ,800 


Voice, data, video, facsimile 


^Ionospheric scatter 


96 


Voice, data, vid^o, facsimile 


Tropospheric scatter 


1 ,200 • • 


Voice, data, video, facsimile 


"flobile radio 


1 ,000 


Voice, data . ' ^ 


Helical waveguides*** 


100,000 


Voice, data, video, facsimile 


Satellite systems*** ^ 


100,000 


^oice, data, video, facsimile 


Laser systems***^ 


1,000,000+ 


Voice, data, video, facsimile 


*1950 
**1960 

***1980 (estimate). 


/ 

Table Vlll-a 





the laser (the word is actually an acronym for Light Amplification by Stimulated Ejfrission 
of Radiation) was preceded by the maser (Microwave Am[>lif ication by Stimulated Emission of 
' Radiation). The .advantage of laser beam transmission is that it is carried out over a 
very narrow (1°) beam of light monochnonatncally ina coherent manner which ensures- uni- 
form arrival, A laser teleconwuni cations system does require a precisely control ed .beam 
of 4reat intensity and amplification. , However, the. frequency of a lasef beam is 100.000 _ 

'times higher than that of tody's coranercial microwave system, and the potential for ex- 
panding the transmission bandwidth. of a laser system is also lOQ.OQO times greater. La- 
ser sy&teir^ of the future are still highly experimental; the major oroblem still to be 
Solved is the developirent of an efficient technique or methodology for supenmoosmg ■ 
and modulating information onto the "beam" itself. Currently, the rotating and scanned 
orism/mirror m&thod is tlie .technique most commonly usrtl. with transmission rates ot up 
to a billion Hz^'second. One offshdot of laser technology is the commercial applica- 

\tion of a laser beam printing system, which is already on the market. The International 

Winess Machine Corporation (IBM) has announced a^ laser beam (computer printer that 
costs over $300.00Q and prints at..the rate of 4.000 lines per minute. (IBM s New Pr nter 
Uses Laser." Flectro-Q ptical Systems Design . 1975) The Cannon Co-rpany of Japan has also - 
built a coranercial laser beam printer called the model 1000 l6p. which prints computer 
outputs on 'coated sheets of S-V x 11" bond paper in black and white at the rate or 2.000 
to 4.000 lines a minute for alpha-rtumorics and/or graphics. A further application of the 
use of laser beam technology is in closed types of communication systems using f.ibre (ip- 
tics for the "transmission pipe," Research js stilV continuing in this area. 
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In surmiary, bandwidth for transmission of infor^nation has always been a problem iii com- 
munication^. With the advent of laser beam systems, many of the problems associated with 
bandwidth, portability, and frequency alloc^ition can be alleviated. Educators in future 
yeaijs may avail themselves of small, inexpensive, portable laser-typ^ conmunications ter- 
minals for con-Tiunication with a corriputer via an-educational satellite. Such a system 
could be operated by an agency of the federal government; this possibility is but one of 
many that a consortium heeded by H. Rex Lee, forrfier comnissioner of the Federal Corrinuni- 
cations Conmi^sion, and a panel of educators and scientists are considering^for a future 
U. S. satellite system a& a follow-on to the NASA ATS-6 system, now in India. 

The Aloha Project at the University of Hawaii is also investigating the use of port^ble^ 
satellite ground 'terminals of all types for corrmunication from^remote areas to a satellite 
and linkage to a computer interactively. This educational application; although it has 
been quite costly during initial tests, may yet prove to be the key for schools or, stu- 
dents in isolated- areas, since the electrical path is not restricted to a fixed geograph- 
ic point. Each terminal ,would be mobile and woul'd use small , ^low-cost, portable equip- 
ment. This technology Is also discussed in Chapter VI under "Satellite T^lecoirmuni ca- 
tions." . ^ • 

Co.axial Cable 

The use of coaxial cable for wideband transmissi^g;^nd reception of television channels 
in cities and-small, outlying towns is now nationwide. Many small private companies 
operate comrruriity antenna television CCATV)^ ser^vice in areas where the terrain is so 
rugged that television reception is possible only from high mountaintops or 'through 
extremely high antenna towers. Most systems are linked af: the source either to a mi- 
crowave (header) system or to an interstate coimierciaT coaxial, cable system. HQv/€r co- 
axial cable systems carry as many as 3,600 voice channel s* in on'e cable. Normally there 
are 20 or more individual, cables in a bundle, with two of the group being spare (emer- 
aency) cables. The remaining 18 cables can carry up to 32,400 two-way vofce conversa- 
tions or 20 TV channels. In some instances, remote broadcast lines from the studio. to 
the transmitter site are handled via special coaxial cables^ tvhl^re the. di stance Js fair- 
ly short. Where longer distances are involved, microv/aye 11nk.s are used for>transmission. 
Improvements in coaxial cable have been (l) the development'of. cable's whjxh are smaller 
In diameter and (2) increased channel capacity as a result of improve^!- engineering de- 
sign. In future coaxial cable distribution systems, two-way .coax i^ cable will play an 
Important part botJh in interactive television and in home con^uter termi^nals for inter- 
acting with a computer in a time-sharing mode. -i 

Functions of Data Rates, Accuracy, and Reliability \ \ ^ 

T ' '' ' ' 

In the foregoing section, channel' capacities and bandwidths f^i$he various types of 
systems were discussed. In this sectidn transmission rates, ^ci^racy of data trans- 
mission and system reliability v/ill be discussed. These consignations apply to a wide 
variety of systems, but are nx3St corrmonly related to computer^V;'^, 

System cual^ ^^^d data transnii ssion Vate^ Most information Mier than voice is trans- ^ 
rnilted" in a tnessage format, using a cnaf^acter motfe in coded fotJ^^^ The number of binary 
digM-^'Cbits) per character also has 4n important bearing* on trils^^eed of transmission 
in one of fhe two general kinds of^ransmission, '.'serial," where|^the bits comprising 
characters are sent oiit on the llrle one after another. The otKetr'itype of transmission 
Is termed "paralleV'; in this type, bits of a charaAer (or wor(li,9re sent siiwltane- 
ously over as many lines as there dre bits to be sent. ' v-* i j . • 

Parallel transmission is normally us'ed within computers and in s'cl'^tific applications 
where extremel'y high speed is paramo^^nt. In parallel transmission>|obviously more Unes 
are needed, and the expense is propottidnately higher. ^ 



Data transmission in {post current systems, however, is via serial transmission. Since 
words usually nK)ve in parallel inside computers, it i.s usually required that the sy|tem 
have at some point just before the transmission medium a "buffer" or other similar de- 
vice to hold soma number of bits received in parallel and to serialize them, or per- 
form parallel-to-serial conversion. Serial-to-parallel conversion must be accomplished 
at the receiving end of the line. 

The speed with which bits can be sent down a' line is called the "bit-rate" on the line 
(often the term BAUD rate is used interchangeably^with bit-rate), and is directly related to 
another characteristic of the line— bandwidth. As bandwidth increases, so do the speed 
of transmission and the number of b-itfs— and so does the cost of the line through J'ixed 
'tariff rates. 

The process of impressing intelligence upon ^ line or channel is called rrodulation. 
Many types of modulation are available to- transmission engineers arid most are applicable 
to data transmission. Some of the more cofmnon types are: 

(1) Amplitude modulation— wherein the "carrier wave," oY standard reference signal 
which is present on the line at all times, is varred_ln direct proportion to • 
the amplitude (strength) of the signal being impressed; 

(2) ' Frequency modulation— wherein the variations in amplitude of the intelligence 

(or modulating) signal are used to vary the frequency (measured in cycles per 
second) of the carrier wave; \ 

(3) Phase modulation— wherein the phase of the carrier wave (amplitude on a time 
base) is shifted ahead of or behind normal in accordance with the intelligence 
pattern of the rnodulating signal; 

• (4) Pulse time modulation--v/hereih val^ues of samples of the modulating signal are 
used to vary the time of occurrence of some characteristic of the carrier. 

-Other coir^on types of modulation are pulse amplitude modulation, pulse duration modula- 
tion, pulse position modulation, and pulse code modulation. The most promising technique 
for future use is pulse code modulation (PCM), which Is a data sampling technique in which 
human speech (or data) is translated into "time slices" of. binary code and each sample is 
transmitted over telephone lines and reconstructed at the receiving end. The advantage 
of PCM is that it virtually eliminates any background noice that may be present, thus pro- 
ducing a^very efficient type of transmission system. 

Since the process of impressing intelligence upon a line--or modulation— must be performed 
at the sending end of the line, it follows that demodulation--the process of extracting 
intelligence from the line— must be carried out at the receiving end. A common example 
of this procedure occurs in normal AM r^tdl^, wherein intelligence (voice, music, etc.) 
generated at the studio is impose d upon^a^ carrier wave (the frequency of the transmitter), 
and the carrier wave/ls used to^'transport the intelligence to the individual s house or 
car, where his/her Own radio receiver is then used to de-modulate the carrier wave and 
reproduce the intelligence. 

As it u with radio, so it is withrdata transmission. The device used to accomplish the 
purpose is known generically as a modem or modulator-demodulator. Maiiy types of modem 
are used, and they are sometimes* called by different names. The most 'common of these, 
used by telephone companies, is a "data set." 

Other terms used In describing specific kinds of modems-^e "synchronous" and Its con- 
verse "asynchronous." In the context of data communications, to say that a modem is 
synchronous is tos say that the sending modem emits intelligence into the line at a rate 
determined by itself rather than by sOme other device. The receiving station is in 
synchronization y^ith the transmitting station. An asynchronous modem gets its signals ^ 
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for eipitting intelligence from thp device whi^h it connects to the line, e.g.r a computer; 
terminal, a magnetic ^AiU? iranspOyVt, or a punched paper tape transmitter, and processes 
the information as it is received througlr its internally jset data rate. 

The najor function of a modem is to connect devices such as a computer to a line. Other 
functions are, perfornsed as well; these-arc: 

(1) Switching from voice use to data use; ^ • . ' 

(2) Dialing up on telephone lines; 

(3) Providing a telephone unit for voice communications. * 

Not all modems perform all of the above functions; therefore, it is important to consult 
directly with the organization furnishing the equiprrent to determine its specific capabili- 
ties. }t should be pointed out that in the case of leased lines using a co:nmercial dial 
(or touchtone) telephone for data use, modems are normally furnished by the cormon carrier 
(AT&T, Bell, Western Union, etc.). In the case af private (leased) lines, modems are nor- 
mally provided by the user le-^sing the line facility. ^ 

Transmission of data can be accomplished through three types of line use; 

• (1) Simplex—one-way only transmission (as in a c^se where the sending end has 
only S keyboard or other transmitter and the receiving- end has, for example, 
only a printer) ; 

(2) Half duplex—transmission can go either"way, but only one way at a time; 

(3) Full duplex--tw0^way simultaneous transmission. > ^ 

In sunrrary, it Qan be stated thai: the wider the bandwidth the greater the amount cf data^ 
that can be transnitted over a line and the'faster .that data can Be transmitted. Video 
(television) signals require the greatest anK)Lint of bandwidth and cfa.ta of .all of th'e types 
of Signals transr.itted. Two-way (full duplex) high speed digital data that are transmitted 
at rates above 2,400 bit^ per second normally use a four-wire line (send and receive) with 
'synchronous rrodens and conditioned (electronically balanc^) circuits. : 

Telephony Systens 

Most existina comon carrier communications systems were engineered over 50 years ago and 
are of the analog type designee^ to carry voice transmission. (Data' transmissions of bi- 
nary signals did not start cornlerci ally until 1958J Exceptions tothis^rule are the 
newer corrron carrier systen-.s, which are purely digital in their engvn6er>ng design for 
transmission; however, digital systems corrprise less than two percent of the 350 million 
miles of co^.ercial long distance corir.uni cations in the United States. The prevalent 
analoq systers have one basic fault: noise toat is generated within the system between . 
one or r^re points linked together builds up; thus, the longer the transm^sion distance 
the greater the total amount of noise accuRulated and transmitted. The Bell System takes 
this factor- into account, and sets some rigid "standards for both transmit levels (zero • 
db ) and receive levels (-16 db.). When 'the signal drops below -l^db. level, it is re- 
generated and amplified up to its initial level for transmission to the next portion of 
its destination. Voice telephone utilizes a channel (or circuit) with a bandwidth of 
from 300 Hz to 3,400 Hz, which is adequate for voice recognition and transmission. Un- 
fortunately, when data from computers or computer terminal devices are used with voice 
(analog) channels, the signal to noise ratio of the data pulses in poorer^ qual ity chan- . 
nels may be marginal and thus the noise itself may cause many errors to be Introduced 
in the transmission of printed characters. Since digital data can be transmitted at 
rates varying from ten characters per second to over one million characters per second, 
existing analog type conmunications channels ar.e technically inadequate to handle the 
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higher rates. The^e ar.e m^ny reasons for th)s, th^^ primary ones toeing system ob^oles- 
cence and the inadequacy of. present engineering design standards to cope with more strin- 
gent new standards jn data traqsmission, Ihe Bell Telephone Company has' b^en-Mnvolyed^ 
in a major system upgrading antl conversion effort since 1963, to improve the system to 
meet thfe new data standards, and has undertaken (1) thai instal lation of electronic solid 
state telephone switching centers (ESS); (2) the installation of new microwave and co- 
axial* cable syster:is; §jid (3) the engir\eering and installation of true digital data 
switching systemi calTed tbe T-l , 1-2% ai\6 T-3 systems, which are, designed to handle 
digital data at speeds k)p to a million bits per second) 

Future plans by the American Teltphone.and Telegraph Company, parent of the Bell Tele- 
phone Company, for teleconwunications netwo*^k improvements over the 360 million circuit 
miles of its system, call for the installation of advanced underground coaxial cable sys- 
tems U5ing coaxial cable.. This wideband transmission cabTe^can provide an efficient 
type of amplitude modulation in which one of the two'availaWe sidebands (the signal- 
containing bands'on either side of. a carrier frequency) is transmitted; it utilizes from 
approximately 1.6 MHz to 69' MHz of the frequency spectrum. A typical configuration >/ould 
C0jisist of a 22-tube underground cable system which could provide and" carry' some 108,000 
;Simultaneous tefephone calls*. Routes. from Pittsburgh v/est to Chicago and east to New 
York City are now u^dergoing-conyersion^ and shoQld be ready by the end of 1975. 't?],^- 
expansion will ^hen be continued on a nationwide basis , and should be completed by 1977. ^ 
One major advantage of this system is that it will also provide high speed digital data 
service operating at 6.312 megabits. Essentially, the major part of this subsystem v/il 1 
handle a private data transmission service designed for multi-station use-^ and designated 
as the T-1 through T-5 carrier system. 

^ Svstem accuracy . ^ One of the important features of the new Bell digital data systems will be 
a built-in error detection and control technique which operates through the use of ^^^^Si;^^^ 
an Ddd or an even parity CQunt of the blocks of data received at the end of each trans- 
mission. If there are errors in data transmission, a built-in system feature automa- 
tically causes the data (or information) to be retransir.ittcd. 

Some systems insert special filler groups of formatted data blocks called "Hamming codes," 
which function- in essentially the same manner if errors are detected. There are also- 
many other types of error (detection and correction method,s, e.g,, longitudinal redundan- 
cy check (LRC), which will not be described' here for the sake of brevity. 

System reliability . As newer common carrier communications systems are^built to mor^ rigid 
and demanding engineer-ed system standards, a iiew high in system reliability can be antici- 
pated. One of the major features of such systems will be a system reliability qf 99.9 per- 
cent, barring unforeseen acts of nature or of man. To cope with such unforeseen contin- 
gencies, system redundancy has been built in and includes fail-safe features such as (1) 
emergency- baek-up power, (2) parallel operating units, (3) automatic reroute in case;of 
failure^ and (4) automatic testing during actual, system operation.. All of these features 
were lacking in earlier system's.- 

The problem we face with the continuing improvement of systems and technologies is that 
the systems rapidly become obsolete, because the dynamic state of research results in in- 
creasingly shortened periods for plann'ed usage; thus a5-4^e step up to the next plateau 
of sophistication we also increase our costs proportionately. 

4 C * • 

■ F uture trends . Isoking even f-tirther to the future in telephony, 'Bell Laboratories has 
recently built an- experimental prototype which can be used as a video display terminal, ■ 
an alpha-nujneric data efttry device, a facsimile transmitter/receiver, an. .automatic dialer, 
a' calculator, "a clock, and a calendar. The unit was developed to assist withf research cn 
man/machin^ interaction/ and Bell has no' iiimediate plans to offer tt^^to customers. 

' Within the experimental telephone is an eight by four inch plasma panel which cfomprises 
thousands of neon gasjcells (60 cells per inch) arranged io rows. Application of an 

' ' . • ' ' ' 
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electric current; can cause any one of the minute cells to glow, thus allov/ing for the 
creation of Qlpha-ruimeric, and graphic images. A light pen is also connected with the 
,unit and can t?e used ^select a point or item on the' pac^el and transmit the informa- 
tion via telephone to^a computer or to another telephone. Potentially, the device can 
be used to: / 

V ^» Display a typewriter keyboard, allowing hunt-and-peck data entry 
to a computer by pointing the light pen at letters and numbers. 
Record a person's signature and either transmit it to another unit 
or store it for recall on cornnand. 

• Reproduce pictures and charts. 

• Display a list of telephone numbers and dial trie one pointed to 
, # with the pen. ^ 

• Serve as a desk-top calculator. 

o Display the time ^nd date on command. ("Bell Unveils E^xperimental^ 
'Super-phone,'" Minicomputer News , 1975) 

In sufimary, existing telephone ^witched networks v/ere designed in the l-920*s and based 
upon the then current state of the art in (1) analog transmission techniques; (2) toll 
carrier telephony channel trunking; and (3) mechanical types of >exctjange switching sys- 
tems, iuch as the Stroger ar)d Crossbar axcj^anges using D.C^ puVse di>^ling wi th two-v/ire 
transmission systens for subscribers". "In the 196D's,*AT&T introduced\ the touchtone tele- 
phone, with r^ulti-tonal /LC. callijig plus electronic solid state exch^es (ESS) us/ing 
four-wire, full duplex automated switching via discrete addressing (area) codes. The 
subsequent integration of satellite links- for overseas con^unications via COMSAT Corpora- 
tion in 1965 'introduced an entirely new technology into the existing system, with satel- 
lite ground stations interconnected to microv;ave and land coaxiaA^ cable systems for broad- 
band, data, facsir.ile, "and voice channels. Since then, in addition to AT§tT and Bell tele- 
phone, ,the following companies have entered iftto the common carrier field': ^ 

(1) DATRWi^^rporation; 

(2) Microwave Communications , Inc. (MCI); * 
' (3) American Satellite Corporation; 

(4) C.P;I. Microwave, Inc.; - ' 

(5) VJestern Union (V/estrex) Telegraph Co.; ^ 

. (6) 'Southern Pacific Ccmnbni cations Co.; - ^ ' . ' . ' 

(7) RCA Global Communicaticns. 

At^ present there are over 180 independent telephone {corrmn carrier) companies in the 
Untted States; however^ Bell Telephone controls over 90 percent of the, nation's telephone 
resources and business. While it is gratifying to note thatthe newer common carrrer firms 
are providing the latest type'of digital switching systems, using advanced pulse code mo- , 
'dulation transmission techniqites, they cover only toll points between larger cities and 
Involve only two percent of tK§ total resources. Thus they are of limited value to. educa- 
tional teleconruni cations, except for long haul video transmission frchyj or igina-ting cities 
' in the eastern piart Qf. the United States. / " ^- * 

The future survival of theseMatecomers cannot be predicted) However, they are fiercely 
competitive, and offer rajch lower rates for data services than dor-American Telephone 
and Telegraph Company or Bell Telephone. ^ • , , 
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Future techniques using telephone will include man/machine direct c^)mmunicat^ons with 
computers, e.g., voice digitaliz^tion for recogrvition of. the spoken word, with printouts 
of dictated material. Other applications in this area involve voice (speech) recogni- 
tion and analysis (vaice fingerprint) on a dig>tali2ed"basis for security access to re- 
stricted areas, e.g., banks, examination storage vaults , etc. Another significant use 
will be remote conferencing, which is now being tried experimentally in Great Britain 
to, a limited extent by the-Post Office in a system called- CONFRAVJSION. The. use of com^ 
puter terminals in the hotne to dial upr computer-based InbVaries will also be commonplace 
in tlje 1980*s, and computer technology will undoubtedly affect banking, nev/spapers, 
shopping, entertainme/it , and individualized instruction, Both the telephone and coaxial 
cable (CATV) systens will play an important part in the future once they are linked with 
satellite systems in an international netv/ork of rojal time systems. 

Satellites - ' , 

The American Television and Coirmuni cations Corporation, is currently offering the first 
coinr.ercial pay television programs to be^presented via satellite relay. ("American 
Television to Offer Pay-tv Plan Provlded-via Satellite," The Wall Street Journal , 1975) 
This project, is being conducted in Florida, where Home Box Office, Inc. is selling. the 
program service to. some 40,000 CATV subscribers. Special hardv/are which unscrambles 
the TV signal is attached to th,e homeowner's set, together with a metering system 
hooked to a central recording computer system. Linkage from satellite ground station 
to the CATV header system is through microwave.' Basically, the system functions as a 
utility, A-nth the user paying only for specific programs selected for viewing on vari- 
ous channels. 

Such a system coirld conceivably be evolved for educational television if the economics 
of providing a profit motive for home self study could be worked out. Whether the sys- 
tem carries news, enterta/inment , or^education, the delivery, capabilities exist; the only 
constraints are^the need for financing and the related need to provide a^mul ti-purpose 
system, since fhe costs, of a^iedicated, wholly own^d system would be prohibitive for 
school' districts and other educational institutions. 

Radio broadcast 

Radio broadcasting in 198a and beyond^will see radical changes, brought about through 
more efficient rranagement and utilization of the radio frequency spectrum because of 
advances in laser cofmiunications systems. The present radio frequency spectrum allo- 
cationsjmade by the FCC have resulted in overcrowding and are inadequate to meet some 
of the newer needs, such as land mobile services (fire, police, taxi, dispatching, and 
private subscriber) and mobile educational broadcast stations. Thus, it is very impor- 
tant that^ there be a complete reappraisal and analysis of future needs for frequency 

'allocations.^ There will be a greater tendency in the' future to use radio and televi- 
sion systems ^in closed type systems (multi-channel coaxial cable) rather than for com- 
mercial omni-directional radio frequency broadcast. Navigational systems for aircraft 
and marine vessels eniploying modulated laser beam corrrnunicatiorrs will use satellite 
position-fixing reference systems rather than the preserrt hyperbolic navigationaldi- 
recti on-finding systems. People in remote areas of the world will* have access to the 

-resources of any other area through portable satellite ground stations with' call capa- 
bility via international satellites to computerized libraries, instructional materials,' 
and medical services. (This concept of remote access ground terminals is now being 
tested in India by the U. S. Department of Health,'^Education, and Welfare, using the 
NASA ATS-F fixed position satellite.) Both transmitters »and receivers will become min- 
ute^ cheaper, and more powerful a-s microminiaturized integrated circuitry enters mass 

. production. ^ ' . ^ 

'oespite the increase, in television broadcasting, which requires the viewer to observe 
; the picture for full' impact, the popularity of ra^jio has not lessened because of ^the' 
-ease and practicality of using it in all sorts of-situations— driving , walking. 
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bfcyclirvg, etc. In educfatipn, however,, its use j_s, diminishing as video-stored typ^s of 
-materials become more confion. » ^ 

Cable Television \ , . > . » • 

' " • * * 

Jones (1973), in an article investigating the future 'impact of cable television, states 
that "two-w,ay cable jTV" v/ill move into the. hone between, /lov/ aadyl980 in a v/ide\ariety 
of applications, includin^-coinputerized teaching, entertainment, media presentations, 
nevyspapers „ banking,^ and ^shppping. Intact, a prototype instructional system is actually 
being used today in a'pilot project palled PICCIT (Time-Shared ' Interactive Computer C-on- 
trolled Interactive System) , under the auspices'^of ^the KITRE Corporation, in the city of 
Reston^ Vi)^inia. (MITRE Corporation, T974) Sc^e 75nomes, e^ch with'a terminal have 
.been connected to a cpntral computer site via coaxial cable. The TICCIT terminals are 
, us^ed not only for instructional applications but also for broadcasting of cultural mate- 
rial. No reports on .findings or result^ of the Reston experiment have yet been published. 
Hov/ever, Baran (1973) has predicted sorfe 30 diff'erept^ effects on the life of the indivi- 
dual in the future because of ongoing refjftements of two-way cab-le TV, as described 
earlier in this chapter. ^ ' • # 

' ^ . ' * . ' 

The impact of two-way broadband c(2nimunications on cable TV v/ill be 'such that by 1980 ' 
approximately 50 percent of the residences and^ industries in'non-rural areas are likely 
to be reached either'by cable or by inexpensive satellite ground station interconnec- 
tions. ( V.'all Street Journal , 1975) Two of thie most widely used applications of the 
technology will be educat,ional : (1) comouter-aided instruction or tutoring adult edu- 
catiqn gourses; an*d (2) access to^ information, and reference materials via computer ter- 
minal. Other potential applications are too numerous to list in detail, but would 
r^nge from electronic mail to legal and governmental administration. The capability 
of a wideband cable, system to handle the total communica!ton^ system requiretnents of an 
entire co;r.'wnity has not yet been demonstrated on a full-scale basis, but the concept 
appears to have gained acceptance by cormiunicatjons researchers. 

An important factor to consider in the future development of cable television systems, is 
the existing legislation affecting them. In 1972, the FCC gave some 55a CATV systems 
five years .to meet a number of ^equirements , which, th^ present, FCC Chairman, Richard 
Wiley, now feels are too stringent and too pressirw and^ should be both postponed and re- 
evaluated. Under the terms of the requirements, tlose tATV systems operating within the 
top 100 television markets had until 1977 to install two-way systems^ so that persons re- 
ceiving the prograois could talk back to the sets in the manner of a closed-circuit TV 
classroom. Certain technological specifications were also imposed, and ^he systems were 
required to provide a mininuln of 20 channels apiece,, wiih a certain number of channels 
set^aside for access by educators, governmental .bodies , or the public. Wiley now states 
that v/hile it is essential for cable td^evision to continue^ to meet these demands with 
regard' to access, it is imprudent to require the dedication of a number of chatinels 
which far exceeds the present detnand. ^He also favors the payment of copyright fees by 
CATV owners and operators for , materials used. ("Official Blasts CATV Law," Austin 
AjDerican Statesman , 1975) * ^ 

EDUCATIONAL AND DISPLAY TECHNOLOGY AND DEVICES 
Computer Technology ^ ' ^ * ' 

We are now in a period of dynamic change in computer ^technology and educational use of 
Computers, .Paradoxically, the prices of many computers are coming down while almost all 
other prices are jgoing up. This decrease in hardware costs is encouraging, but it is 
only the tip of the educat.^bnal iceberg, since the major cost associated with th^ujse 'of 
computers is not that of fhe hardware but that of the great amount of software and course- 
ware which will be required for extensive computer use. in the school system. This issue 
has been discussed at son^e length in the previous chapter on software.. 
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Kuch material, both highly technical and quite imaginative, has been written about the de- 
velopment of computers for educational Use during the period 1980-1990. George Leonard 
(1968), in Education and Ecstasy , dkcribes the role computers' will play in the learning 
process in a school of the year 2001, through a fictional visit to the school by one set 
of parents to observe their offspring's progress. A panoramic view of the learning acti- 
vities observed, as well as the schooVs overall educational philosophy, is presented be- 
low: ' 

The learning structure depicted is completely dependent upon the computer and includes 
some extremely sophisticated display devices for terminals which are primarily graphics- 
oriented in nature. These devices have large tri-dimensional color pictures and sound as 
"V/ell ai alpha-humerics in their repertoires. 

The main area wUhio-i;he schoal is called'the Basics Dome, which students may enter and 
leave freely, as the school has no schedules and the ;5tudents are. not required to attend 
clasps at any specific time. Student ages vary from 3 to 10 year^; after'lO years of 
age a- student is -expected to have learned all of the Basils programs^ up to and including 
^uch subjects as -calculus. The thrust of this kind of education is toi((ard motivation 
to encoura^ge completion of assignments by students rather than toward tne coercion fre- 
quently f(?iind in more traditional learning environments. Leonardos views r^lect an ex- 
tension of the Keller plan or Proctorial System of Instruction (PSr) in useXoday in col- 
leges, with the one exception beijig that there is no scheduling bf any kind in the school 
Leonard projects. The course matter described is even*more highty individualized than • 
that presented via today's computer-managed instruction. The actual- learning facility, 
the Basics Dome, \% a circular environment with a ring of computer consoles around the 
outer wall'; Each terminal has a keyboard allowing access to all types of exotic symbolo- 
gy, not just the 'standard typewriter symbols or APL, but a more sophisticated version of 
the PLATQ: plasma l^y.pe permanent display. The student also has headphones available- for 
audio- messages, wnile the displays are actually a thre-dimensional hologram in full color. 
Alt displays are adjacent to each other so that their edges touch, and'^the room^has a con- 
tinuous panorama of pictorial presenldiion which can be progran*tmed on the computer in 
much the same manner' as a complete' diorama. ^ . ^ 

In adjacent or intermediate areas near the computer terminal5 are additional displays (re- 
source learning areas) where the student can secure oth(?r instructional nlaterials, referenced 
in the original display, tach student is identified automatically to the computer by an 
electronic coded recognition device that can be used to "sign on to the systerfi by attaching ^ 
the student's own discrete device to the computer terminal. The computer system contains 
all student records and all data on prior sessions, and usually starts a session with a . 
brief review before moying on the new material that the student hat requested. Individual 
sessions are not long— possibly 20-30 minutes— and sample sessions are ^escribed in Leo- 
nard's text. (The example given would be a very difficult type of program to carry out.) . 

In summary, the educational .trend described leans heavily on. graphics as a major form of 
media presentation, and the education of the future will inevitably/be more graphics- 
oriented than is that of today. A forerunner of such a future system may be the present 
PLATO project at the University ^f Illinois, which uses plasma di^lay terminals. Appar- 
ently, educators have come to regard the role of pictures as so yiiportant in the educa- 
tional process af so many levels that vendors may plan the future design and development 
of terminal hardware upon a pictorial base, using reliable, low-cost display devices. 
Even such traditionally aural areas as language , learning have evolved extensive compu- 
ter programming y^ith terminal dlsplays^^ as evidenced not on,ly on the university level 
(e.Qv, PLATO) but on the elementary ^Tid secondary level as well, with such programs as 
CARLOS (high school Spanish), developed at Dartmouth College, and the junior and senior 
high French Drill program in use in Lexington, Massachusetts (Hoye and Wang, 1973)- The 
new vide^o-based technology will employ such specific techniques^ a^ plasma display, laser* ^ 
beam holography, fiber optics, and liquid crystal displays. In the future large wall- 
sized displays will present verbal and graphic information, using one of the types of 
technology described or a combination of two^or more. ^ ^ 
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Specific advances in the engineering design of many computers will probably include the 
follov/ing: 

(1) Systems operation will be simplified, minimizing the necessity for operator 
training or for technical knowledge of the internal working of the system. 

(2) "Intelligent" (self-contained memory) terminals will be designed which are pro- 
graroned to guide the inexperienced user through various programing sequences 
via a simple set of instructions, with built-jn stops when errors occur in for- 
mat or .in data handling. An example of prototypical terminals of this nature 
is the W/ut6 Horfel 20 Hardwired Processor and'Terminal Configuration. 

« (3) New input or peripheral devices will be developed which will allow the indivi- 
dual 'to comntinicate with the mini-ccmpuler in a simple manner. For example, such 
devices could involve voice-recognition by the.coinputer of a limited or selected 
vocabulary (voice digitalization recognition); the words would have to be spoken 
in sequences separated fror.i one another by at least ^h seconds, with a separation 
of at least 1/10 second between individual words. One prototype of such a system 
has actually been developed b^ Threshold Technologv^,' Inc., although at present ^ 
only vocabularies of 100-150 words have been designed for it. The system,which 
utilizes a Data General Corporation Nova Model 1200 mini-computer, requires the 
speaker actually to train it by repeating each word at least 10 times in order , 
for a, recog^nition pattern to be developed. . 'f / 

(4) Micro-processors will be developed such as the Coiitrol Data Model 469 mini-computer 
• which is a cube of apprcxinfetely 6" x 6" x 6". These. newer, smaller versions of^, 

micro-computers use complete men'.ony chips with circuitry of the LSI technology type, 
a layered, miniaturized circuitry that is so minute that a microscope is required 
to examine the discrete cvrcuit elemervts. * Each unit is packaged as an individual 
'chip; sJch cireuit "Chips" are now sold as coinplete central Process&r units in - 
thp form of r^ead-ohlv memories (ROM's), programmable memories (PROA s), buffer and 
shift registers, counters, parallel and serial converters, plus all the necessary 
input-output features to store data and perform computations and the capability 
to comunicate with larger computers in real time at^higt? speed data rates it re- 
quired. 

(5) ^ Low-cost (off-line) or permanent storage devices will be developed, such as the 

floppy disc or recently announced I DM discette storage systems, which may in Um& 
replace paper-punched systems, cassettes containing magnetic tape, and punch 
' cards for the storage of data-based information or program^s. More reliable plas- 
• ma display panels (flat displays) with a higher degree of resolution will be de- 
signed to replace ex^isting raster-scan-type. cathode ray tube displays. hesg 
will provideamore rel iable'and .stable (fl ickerless) terminal with a smaller 
space requirement than those of present terminals. 

(6) The new systems will incorporate d'iagnostic and error-checking feature? which in- 

^ V cr|as« operational reliability and efficiency of maintenance procedures, and pre- ^ 
vent unauthorized access to or changes in files through execution of repertoire 
commands that are virtually foolproof. ^ ^ ^ ' • 

While George Leonard's description of the classroom of the 1980's, cited earlier in this 
section, may indicdtk a bit too much blue sky thinking on his part, some aspects of it 
are basically sound. For exar:pl6, for the past* six years, the Xerox Corporation, in its 
Palo Alto, California facility for .educational research, has conducted experiments oriented 
toward the development of a portable computer terminal called the "Dynabook" for use by 
pubilic school students by 1980. (American Federation* of Information Processing Societies, 
1975) The Dynabook as such presently exists only as a "test prototype" containing a, plas- 
ma display and a light pen (^o keyboard). The -student uses the pen to select a menu of 
coursematter and also as a response device. While the unit is roughly one foot^square 
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and about four inches in depth, it was discovered that some problem| existed with re*gard 
to the output capability of the power supply in-Yelation to the desired miniaturised 

^$ize and its compatibil ity^ with the rest of the unit. The Dynabook uses a prcgrannming 
language known as "small talk." Pilot testing of the. unit in a real-life envirpnmertt * 
is underway in a nearby elementary school. The goals of the Dynabook project may bel ex- 
pressed roore'fully in a description of thex fol lowing system specifications (which haVe 
been formulated hypothetically on the , basis of the state of the art extrapolated for 
future needs). The terminal .will operate as a color graphics plasma display device. 
It v/ill be highly 'portable (weighing a maximum of 4 pound's) , and in the shape of a book, 
with'a r(?solution finer than that now available in graphics terminals of the vector * 
-generatign type by one order of magnitude. The small terminal will have a computer 

'memory of approximately 32,000 words and a speed^-of execution at least twice as fast as 
that of ioday's nanosecond operating mini-computers.' It may operate in the picosecond 
range and will be able to compute complex problems as an independent system, using a 
completely new technology which ^wi;i] be developed by the 'time of its marketing. ^The 
.terminal will contain a light pen and 'keyboard and will sell for less than $600. These - 
, strirvgeVit system -specifications are presently beyond the state of the art *for micro-pro- 
cessors. The current state of the art will, howeyer,' allow for miniaturization of the 
unit. The size of its memory and the resolution are not the major problems, howeve'r; 
the real problem is that present microminiaturization fabrication techniques still gene- 
rate too much heat in proportion to the size of the circuitry causing a decrease in the 
' life span of the equipment. Presently there are no efficient microminiaturized power ^ 
supplies^ available with more efficient coolinfl methods to keep the unit within the heat 
dissipation tolerances required f6r such a small, powerful, and compact terminal. Be- 
cause of the power supply and heat generation problem, the life of the unit is relative^ 
ly Short when bat4:,eries are used in it. Therefore, new highpowered output/long-life 
batteries will have'to be developed or new energy sources explored. before deyelopnent 
of such units can become cost-effective. Research is continuing on this project. 

To depict visually what a terminal of this type woivld look It'ke, a similar terminal has 
been conceptuaTized in hypothetical terms, with the features discussed above. Ihis 
; xoughLxaiitieptualization appears as Figure VIII-A. While the^description of the termi- 
nal for the year 2001 may be somewha^t far-fetched-, it is conpletely within the, realm of 
technical possibility. ^ It* is also p/)ssible to provider^an electronic book that will al- 
low the student to'use the portable terminal in his/her home, linked through telecommuni- 
cations, or in the school, either independently or linked to a satellite if. the sqhool 
/is in a^remote area, at ,a cost of $600 or less. Besides their applications for .learn- 
ing, devices of this type can be used for library inform^ation transfer and for computa- 
. tion*^ in rfiuch the same nlanner that the small pocket calculators are used today. 

In addition to their present and potential* o'se as instructional devices, computers are 
- now playing a maj?Ji*-TDle in education as a management information tool through use of a 
; data base in support of administrative activities. The functions of record-keeping, 
. sc4ieduHng, personnel, purchasing, etc., are all valuable adjuncts to the educational 
1 process," and require as much time and attention as teaching itself. The management role 
,J|of computers probably will not change drastically in the next 20-25 years, altnough ac- 
.:'>tual specialized computrer applications will inevitably change quite radically, as indi- 
,^^cated above. ^ ^ ^ ' , ' ^ ^ < 

^it7^n summary, computer systems and peripheral devices (sugh as terminal s) for the year 1980 
t^r^tVi-ll have a processing speed 10 to 50 times that of the' present -systefifis, and improvements 
v^^/|in circuit performance will make the systen}s ten tim^e^" as-^f f icieji^t as today's. Proces- 
■W^sors of the 1980's will be specialized; for example there will be micro-processors con- 
'>>Ctaining microcoded stored logic and, where speed is ess'ential , utilizing "wired logic." 
C?:^Between 197Z and 1980 small processors will act as ^ntr^ollers (front end processors) to 
'^control larger operating systems, and the ^Osts of controjlers will drop dramatically, 

^-along wjth those of processors and ether components. Minf-coip^lGters will also.be cheaper 

-'and more abundant, with a wide variety of options for Indiviifiual applications ranging 
from batch processing and >nterdctive use to laboratory cojprtrol and data analysis^. ' 
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El ectro-mechanicaT* types \>f :ard readers, punches, printers, etc., will remain infuse, 
with the higher: cost laser beam printers used where speed is more critifal than cost. 
Thermal printer pxrocess- terminals will also continue to be used, with costs remaining ' 
at present levels. Voice di.qital iz-ation fa r cojiiputer inputs with automatic printed 
outputs v/ill become more common for specialized applications such as order^^ind inven- 
tory coiitrol, but the'capabiiyy of this technique wilj be very limited. 

In the area of programming languages, audio-activated diagnostics and formatting* pro- 
cedures will be built into systems as microcoded subcomponents for ease of use, Data^ . ^ 
base management will be simplified in the future by completely automated system functions. 
Command languages or repertoire^ will also become simpler and w^l T approach a natural 
language vocabulary, , pata traffic is expected*"to 'increase at an annual rate of 35 per- ^ 
cent through 1985, Tocket switching of data through the use of value. added networks 
will be-coiT^n in the 1980' s because of their' rapid response time, low error rate, high* 
reliability, lower cost, and improved transmission techniques, (pul se cod^modulation)^ 

In the fifeld of software, the trend toward microcoded functions in the machine i^tself 
will replace some of today's operati>ng system software. Relatively simpl-e monitors wfH 
replace some other major functions like job scheduling, error monitoring', and non-shfir- 
able device. allocation. System management sbftware should be available by 1985 to allow 
automatic control of external activities such as tape and disc library control, external 
job sched^-ling, and usSr accounting and billing. Programming will also become less com- 
plex as the machine will become able to, provide much of the programming documentation. 
This and other aids should cut program development time in half. Software prices, how- 
ever, v{ill rise because of greater value and complexity. ' ^ * 

Interactive Television 

One of the newer educational technologies is two-way (interactive) television, which can 
broadcast to all users v/ith a refCrn path provided by a touchtone telephone linked to a 
computer for acceptance of keyed responses. Several experirr.snts cf this type have been 
conducted by -Queens College in New York City through the cooperation of one of the city-^ 
owned television stations and the IBM Corporation, whi^h furnished the computer facili- 
ties for^the test, 

'Still further in this vein, Stewart W, Wilson, of the Massachusetts Institute of Tech-- 
nology, has developed a new recording structure which he calls an "interactive lecture, 
and which consists of a recorded lecture by an authority on the subject. The recording, 
in high-fidelity audio transferred to cassette, with Electrov/riter sketches made by the 
speaker as he/she lectures and recorded on the second track of the taoe, is accornoani'ed by 
(1) a "map" of the lecture, consisting of an outline of the main talk and a listing of 
main questions with reference to the subject and their index numbers; and (2) the cas- 
settes with answers recorded by the original lecturer. In developing this system Wilson 
used student questions in response to the original lecture material and ansv/ers by the 
original lecturer to compile ari interactive lecture. The making of such a lecture em- 
ployed recording technology and an empirical methodology to discover and collect lines 
of inquiry around a given topic in order to make them available, at one time and in one 
place, to the interested listener. 

The experiment proper began After the lectures were completed and 48 MIT students came 
over a period of four months to try them out. Results showed that: (1) there was close 
correlation between a student's background interests and the particular interactive lec- 
tures he/she chose to hear; (2) students did use the interactive lectures "interactive- 
ly"--they stopped frequently during the lecture to hear answers to related questions; 
(3) students felt that the questions accompanying the lecture were sufficiently complete; 
and (4) the voice/Electrowriter combination was found by many students to be surprising-, 
ly effective and^ersonal and they did not' feel that information gained by seeing the 
speaker would be worth the added expense. This experiment with interactive lectures 
suggests that- technology's contribution to education should occur not so much in the' ^ 
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programming of instruction, or even in the further development of media, but instead in 
the creation of individually -responsive systems in which the., size j's not so important 
if the material is generated by the right technique. Wil son'suggests that^his experi- 
,ment responds ta two needs: . (1) for closer individual relat'ioiiships between students 
ajid faculty; and (2) for new opportunities and resources thrpi/gh which a student can . 
teacy himself/herself. He envisions an Interactive be^arnin^ Center where interactive 
Recordings on m^ny topics are available t6 ajl siudents at any'hour. The main func- 
'tions of the center vx)uld be: (1) 'to aC?lvis' an "impedanc^ma^tcher" between a student* 
who wants to learn a certain thing and sn expert and responsive person ^who^nows that 
thing well; (2) to create new interactive >^ecordings through the partiTTtrntion and 
contribution of \tiidents; and (3) to perform research--developing new interactive tech- 
nology and testing r^gw devices experimentally with studepts, (Wilson, 1972)^ 

Dual Broadcast Transmission Techniques / ' 

Another experimental methodology being used. by teachers at the present time is that of 
dual channel broadcast. 'This is accomplished by the simultaneous presentat;,ion of a broad- 
tast of a television'program which the class views and a Separate FM voice broadcast which 
*^the teachers 'listen to through an earphone connected to a portab^e^FM receiver..; A series 
of written notes are forwarded to the teacher regarding time, of .broadcast, and'frequency 
of TV channel and FM voice channel. Jhis experiment'has been-tried by the Region XI 
(Richardson) Education Service Center in cooperation with a.^commercial television station. 
In testing the technique, only small television nonitors wer^ used with students, /^fur- 
ther means foy upgrading the quality of cl.assroom television presentations is described 
in- the rest of this section. 

:V1deo Projection Devices for the Classroom < ' ^ - . 

The Texas educational TV system presently places heavy reliance upon individual television 
monitors for presentation of materials to students in the classroom. , Often as many as 8 ^ 
to 10 monitors' are used in one classroom, with each monitor costing $200 or more, and addi- 
tional costs incurred for coaxi-al cable, ceiling mounts or stands, etc. ^ This technique is 
an expensive one *in comparison to some of the newer group display techniques, e.g., vi^deo- 
pcojectors such as t^\e Videobeam projector manufactured by the Advent Electrpnics Corpora- 
tion of Cambridge, Mas^achusfetfs. This unit projects a'4* x 6* color image on lenticular 
screen, and may be used,vnth a variety of input devicesy such as a television receiver, a 
color TV camefa chain, 'or p video tape deck (cartridge type). Priced" at S2795, the unit- 
is readily^^adaptable to limited classroom viewing. The color fidelity, resolution, and 
brightness o?Stie projected image are excellent; service and sjjpport are available in 
most large cities in the United States;--" 

Other units of the same type include the SONY videoprojector , which projects a smaller 
size ima^e (30" x than the Advent. unit and is of only fair quality; it does not hav^e 
the intensity of"' sharpness of the Advent product, although it costs about the same. The 
Advent type of projector would be excellent for a small, remote school with no more than 
50 students. Since the Advent unii is a* prefocused three-gun type, once it is;set up it 
can operate with little adjustment or maintenance support. It also has a flexibility 
which allows it to be used (1) as a stand-alone unit; (2) with video tape; (3) connected 
to CATV through a VHF-UHF tuner; or (4^ with^an antenna and tuner, to receive commercial 
TV signals, , ( - ' 

- Video Playback Discs ^ ^ / 

One of the new technologies which is not yet on the market, but whidi certainly will be 
arriving soon, is the video playback disc. These will be discs mu^ like present audio 
-recordings, except that t^ey will be soft or resilient ("f.loppy")/discs , and Vill con- 
tain both audio and vid^o information. They are being designed to play on a yet-to-be- 
marketed playback Onit, and will operate into a tV set to present a program much like a 
live 9r taped TV program.. 
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There are at least t^n companies now engaged in research and development of arp inex- 
pensive video disc recording process and the video disc playback equipment itself. Some 
of these companies are RCA, Phillips-f-XA, Zenith, TeLefUTrken, Decca, Thomson CSF, 1/Q 
Metrics, and the Digital Recording CompSny. Of thesel the two most likely to be in the 
final running for the annual two billion dollar homQV^tertatnment market are RCA and ^ ^ 
Phlllips-MCA. Both a)mpanies have already demonstratefl-their prototype systems at tech- • 
nical television trade conferences, and both plan to market their systems, in cornpeti- 
tion with each other, by 1976. . ^ 

There are currently four basic approaches to development of the video playback disc: an 
electro-mechanical metho/d which places pressure or capaaitive stylus sensors^in contact 
with the rotating disc, developed by RCA; an' electro-optical/laser method which uses a ^ 
low power laser for either a reflective or a tran^missive pickup, developed by Phillips- 
HCA; a magnetic process which re^s i'nformation much in the manner of a video tape; and 
a digital recording process usii^g. larser techniques. Disc speed is not standardized either 
at this point, although the industry is sensitive to the need to avo\d a conflict regard- 
ing method or speed similar tc'the 45-33 RPM disagreement. Potential applications of the 
laser method, as delineated by tjie Battelle Institute (1974), are as follows: 

Entertainment market . The technique should be able to compete successfully in the enter- 
tainment market for audio systems, TV advertising, television, cable program systems, and 
video cassettes for home u^e. It is estimated , that a player device, smaller than an at- 
tach6 case, could be built for less than $300. Each record would be a circular photo- ^ 
graphic film,' laminated in plastic, which could be produced at a cost of only a few cencs 
(exclusive of the software cost). Hi-fi units could also be^produced which v;ould' be 
small enough to fit into an automobile ^dashboard ancl would contain a quadraphonic system 
with a dynamic range greater than that of any existing recording devices. It would noi 

.be limited to the low frequencies or the high frequencies, and would not introduce a«5» 

'distortion into th6 system or cause any wear on it during playback. 

"^'deo records could be produced for ^'V advertising as 60-second "spots" which could be 
placed in an automatic changer at the station and sequenced more precisely and accurately 
than is the case with the present tape or film chain units. The records would be cheaper 
to make and to mass produce than the chain units, and the capital cost to TV stations 
wuld be less because fewer "spot players" would be required. Labor costs for setups 
would also be reduced. 

Computer market. This technique would have value for mass or archival storage systems, 
" as each unit cou ld hold between 10^3 and 10^^ bits, with abouMO^ t?its on each 6f several 
-thousand plates. The system could random access any bit in 2 to 3 seconds. The size or 
capacity remorrai>ended for present system use is lO^ bi^^ts. 

Education and infomation retrieval market . In this ^plication, each unit would be mdre 
like the present TV system than a computer peripheral. Each disc or record would contain 
TV frames, but each frame could be addressed independently and could be displayed as a 
still frame for as long as desired. Digitally coded instructions could also oe multiplexed 
on separate data channels to be used as the basis for student ihteraction. Because of the 
enonr.ous number of frames available on each plate, the student could access the equivalent 
of a computer interactive teaching system wi thout the computer.^ 

Information retrieval machines for specialized subject areas would be basically similar, 
except that the indexing would be more extensive and it would be possible to search auto- 
matically for key words. Multiple branching could be integral to the curriculum. While 
present day prototypes buiMt by Battelle use high powered laser units ^nd precision op- 
tics plus exact positioni^ig (k - y) mkhanisms, proprietary methods have been discovered 
which allow for "hobby" gfade laser units, optics, and positioning equipment. Prepara- 
tion Df imagery could employ photographic, polaroid, photochromic, or related tion-sil^er 
image processing methc 
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Problems inherent in the adoption of these techniques include: 

(1) General acceptance by present magnetic tape and film users in i^iistry and 
education; ' • 

(2) Determination of what future standards will be, since the technology ]s very 
dynamic and subject to change and breakthroughs are unpredictable^ ' 

(3) Testing of the reliability of the techniques and validation of the;^]aims con- 
cerning them; and % 

* (4) Testing of the methods in a real-life environment. \^ ; 

All types of video playback disc can be produced rapidly and inexpensively, as compared 
with video tape. The industry hopes to market the discs and the playback* units at costs 
similar to those of quality audio discs and units, and expects thereby to cause a quan- 
tum change in the social fabric of American life. Certainly for education the discs ap- 
pear to 4)resent endless possibilities. For example, entire segments of courses. of in- 
struction could be placed on video disc, thereby ii^iking the instruction individualized, 
irfexpensl ve, and technologically available to every school. As of this writing, the de- 
cision as to v/hether to adopt one system (Phill ips-fICA or RCA) and make it standard na- 
tionwide has not been rrade. Many scientists, however, favor the laser-beam scanning me- 
thod. 

Laser Holography ' — 

One^f the newest technologies currently being used in education in the engineering sent- 
ences is the three-dimensional depiction oTTn object by laser holography. The word '\^lo- 
graphy"'v/as coined from the Greek words holos (whole) and qrapho (to write) by its inven- * 
tor, Dr5 Dennis Gabo^^ Nobel Physics Laureate 1-971. It may be defined as the science 
and technique of recording (or othen^nse usTng) all the information content of waves trans 
mitted, reflected, or scattered, from objects, which can be stationary or moving. Any clas 
of waves rriay be used, from-long radio waves-to x-ray wavelengths, as well as the entire 
spectrum of longitudinal- wave energy. The material that photographically records the, 
v;ave ijoSomiation from a. test object is called a hologram. When such a hologram is proper- 
ly il^niinated, three-difrensional image of the original object can be formed or recon- 
structed. The entire system forming the hologran and reconstructing^ the object's image 
is called a holographic system. The underlying principle of holography seems to be that 
:tfie amplitude and phase jnfonna^tion of ? reflected or scattered optical wave from an ob- 
*Ject can be recorded by interaction or "interference" between the object wave and a coher- 
ent background reference wave.^ ^ 

The /basic difference bwtween photography and holography is that a photograph records an 
object image, v/hereas the hologram records the entire object wave. The coherent light 
source necessary for the reference 'wave became available with the discovery of the laser 
beam. So. although holographic theory dates from the 1940' s, actual demonstration was 
delayed until the 1960's. ^ 

Thifee-D images can be obtained by the holographic process because amplitude and phase Jn- 
foijma'tion is recorded for every paint on an object. In conventional photography only Inten 
sitly of light waves is recorded (the amplitude squared); all the phase information is 
lacking since photographic film cannot respond to it. The hologram, however, varies in * 
density to respond to phase information received from each point. Some useful applica- 
tions of holography are: (1), to detect stress or deformation of machine parts or flaws in 
circuitry; and (2) spaced in time, to aid in the study of shock and vibration. Holograms 
can also pennit the study of fluid density, temperature, and flow, without inserting 
probes that would change the pattern, and holographic principles have been applied to 
mapping terrain with radar waves and exploring tumors and, body structures acoustically 
without surgery. Holographic tecjiniques also make possible the storage of a large amount 
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of informatton in a imM space--200 times as much as is possible with' micrpf ilm or » 
microfiche. Such st^r&d material can. also be read back at a much higher speed. Holograph- 
ic films are now possible, tdo. and may be pjroduced shortly. (Dudley. 1973) 

The most radical impact of the use of laser holography has been on industry in the area "of 
quality control. , Its utility in education in teaching the lasfer holography principle and 
demonstrating the associated phenomena has been established, and many higti schools have 
inexpensiv'e laser beam systems as part of their science laboratory programs. 

/ . * • . 

Picturephone ' , ' 

The Bell Telephone system devoted many years to the development of the Picturephone. ^which 
w^s intended to be the start of a new era in communications. The purpose qf the Picture- 
phone system \/as to allow callers to dial .another subscriber with a similar device, and not 
only to talk but to observe the other person. The wideband requirement for this type of 
channel (1 mz) was approximately SOO times that of- conventional telephone line. The con- 
cept of visual presentation opens up a whole new field to the subscriber in terms of ac- 
cess to catalogs, visuals, lists, menus, etc. Two models of the Picturephone were built, 
the second v/ith mariy advanced features such as a zoom lens for enlarging the field of 
view of the camera through a sirriple control knob and an automatic light compensa,ting de- 
vice for optimum picture presentation when light changes occurred. Experimental presen- 
tations were rrtade which involved the transmission of drawings, charts, etc. as close as 
one foot from the camera. , ' - 

The engineering design provided for 'an automatically switched capability using a six-wire 
circuit instead oJ'^ conventional four-wircT'system. Experimental links were in service 
between Pi ttsburg^iV Washington. D. C. . and New York City. Unfortunately, the potential 
market for this type of service proved insufficient to warrant the investment of capital 
plant, and tWe entire Pictul^ephone program has been held in abeyance, with Bell stating 
^hat Picfar^onhrsr^e woul8 not comn^rcially available for reasons given earlier in 
this chapter.' While Bell had ar.bitious plans for' interfacing the Picturephone to cormer- 
cial TV sets^ as we^-as%%r providing the capability for playback of video tapes, the 
extent of implementatfor5^f these plans is presently i/nknown. 

Dial- Access Audio arid Video ^ 

Other than the telephone system, relatively -few dial access systems have been solidly 
successful to date, primarily because of the lack of software for use in such systems and 
.'the large amount of down time in the earlier ones. As equipnf^ent has improved, more re- 
cent systems have begun working rore satisfactorily. Sorr^e allow remote access through whe 
telephone or throuuh a similar instrument for purposes such as obtaining ref erence'rrateri- 
als in a college dormitory roo::i. Other systems require the user to be present at a learn- 
ing resources center, and in such cases the advantages of dial access over audio tape, 
video tape, slide/tape, or other rnedia formats diminish rapidly. Institutions may. even 
in the futun:. prefer to retain the recorded, transportable media for on-site use and to 
depend upon dial access systems for remote use. ^ 

The main province of dial access very likely nay be the home learning system, using cable 
(CATV) connections for either one-way or two-way audio and video cornnuni cation, .hese 
systems may be tied to computer management facilities for t65ting and for record-keeping. 
Remote access to print and two-dirnensional graphic materials^ may be'thYough computer out- 
put microform systems tied to the dial access system. Thu^ractual 'documents could be 
accessed remotely. In the longer range future, three-dimensional items may be available 
as part of dial access systems through the use- of holograpRic techniques. 

Libraries^Learning Resource Centers * 

In both the short range and the long range future, it is unJikely that ther^ will be Sub- 
stantial changes in many of the-current functions of libraries and learning resource 
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centersTsuch as acquisition, reduction, cataloging, indexing, presentation, provision 
of access to information sources and learning materials, and assistance in using them. 
A number of the resource center subsystems, however, c^y change quite radiclUy as the ^ 
forirats in which infon^ation is stored change and as the networks that provide access 
to the data beconie increasingly widespread and complex. 

Sophisticated bibliographic control systenis and on-demand publishing and production from 
confputcrized data bases may provide for remote printing or production of materials. Dial 
access computer output microform video systems with CRT/printer capabilities may also al- 
low ainiost instantaneous access to information, regardless of its location, and may pro- 
vide tho user with hard copy on site^ thus ccnpletely negating the current need for print- 
ing and ordering of hardcopy materials. Nonetheless, LLRC's will still be the source of 
bibliographic tools and of access equipment. 

information reduction in the form of abstracting, catSrloging, and indexing will continue 
to be a vifal function; in fact, it is becoming /qcreasingly critical as the volume of in- 
fornation increases exponentially. The means by vHiich this function is carried out will 
chanae, however. Autor.atic subject indexing using couiputer systems that are capable of\ 
handling natural langjacje wi-ll increase. As the time of professional personnel becomes a 
larger portion of the cost of education, the need for abstracting and reduction of infor- 
mation will becore mare cr'itical. Cataloging functions, especially those related to bib- 
liographic description, will still require human input, but through increasingly sophis- 
ticated and coriplex bibliographic ne^/orks, such as the Ohio College Library Center, 
AMIGOS, and the Southeastern Library and Information .Network, the input of one cataloger 
can be availat^le inrediately for rerote output at sites throughout the country via tele- 
corrrnuni cat ions. The preservatipn Vfunctions of LLRC*s will also continue, but probably 
will focus on mir.'iaturization^^id holographic storage techniques. 

Provision of access to information and learning materials is the purpose of all the fore- 
going functions. ^Easier access, however, will be possible on a remote basis. Where pat- 
rons need cssistartcfv^in remote access, broadband corrTrunications will allow display of 
content and interactive voice corr.'-ijni cations between persons who are separated geographi- 
cally. For certain tyoes of information, it is likely that users will willingly accept^ 
remote^, soft copy ^access. For other materials, including recreational and some types of 
learning materials, tangible hard copy that can be carried around by the user still will 
be more popular. Thus,*while the use of books, journals, or pamphlets may decline 'Some- - 
what, B continuing need for them- is anticipated. 

With rjegard to the pe^^sonnel who provide assistance to users in ILRC's, changes may be 
anticipated in depioyrent and in professional preparation. Computer and media literacy 
will be accepted, prerequisites, and the analysis of client needs and provision of whole 
documents/software and/or parts of documents/software to meet those needs will be standard- 
job requirements. The line between print and other information-carrying formats will 
blurr to oblivion. - \ « 

Thus, given the prcmi-se that existing copyright questions will be resolved, tie M-RC of 
the future will continue to be a place for storage, but, more importantly, it Wl'l become 
a point of acce^^s to the total bibliographic and storage network structure of the nation 
or of the world, and will provide the specialized personnel needed to help in accessing 
and jjsing desired materials. ^ \ 

Hom&' Learning Centers 

The home learning center, designed to give learners of all ages convenient, finger.tip con- 
trol over a wide variety of instructional and gene^l educational resources as well as over 
a certain amount cf information needed for daily decision-making, and. in th^ case of 
vounqer learners, to comolement those resources available to them in the school, is^a con- 
ceDt not only .favored by many futurists bot predicted to be available within a reasorvable 
prijce range in just a few years. (Baran^s views of the potential role two-way inte^d<5five 
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teJevision can play in the "home have been discussed^^ea^^i^Jn this chapter; see list of 
Futurists and Futurist Societies in the references for nams^of some other proponents of 
compreher\^ive home learning.) . ' ^ 

• * 

Hone learning centers for persons of all^ages are most likely^to deyelop rn the )980's*in 
the form of portable cathode ray tube (or plasma display) computer terminals which can ac- 
cess stored information from a reniotely located computer via telephone. The constra.int 
that exists at the present time doe% not lie in the technology itself but rather in the 
high cost of -tenninals and the mobility of the average p^ersoa to use the. system. Aavi 
(1975) describes a' dynamic learning mechanism which woufd handle the educational needs 
of a person's lifetime through .an ."open" or continuing 'system for learning. A consulta- 
tion agency would provide not only stored and' published resources but also, a staff of 
specialists or consultants. Thus," the system wou^ld comprise thr^ major, elements: (1) 
the learner; (2) the consultation agency (the socio-psychological^ejlenent) ; and'(3) a 
coimiuni cat ions access agency (utilizing telecornmuni cations and^coniputer networks). The- 
operation of the home learning center would ipclude feedback ^fchanTsms and would assess 
and grade the learner's progress, making heuristic (sel f-adajhive) changes where needed ^ 
to reinforce Jearning. The user would,, in essence, have access via telecofrmunications 
links to a super-library, complete with audio 3nd video. materials and courses. In addi- 
tion to those resource^, the system would provide new information regularly with expansion 
of its data b&Se, as well as updating and "storing- new course, ma^iprials. Should a group 
of learnets desire to hold denionstrations , seminars, or discussion groups jJsing video con- 
ferencing techniques, this could be arranged without the students having to leave their 
homes through a speciaVtwo-way hook-up, so that th^ir questions could be answered by"ex- 
perts inthe field. The home access carrel would have the capability for all types of 
conwunication, from simple two-way audio to. the more sophisticated inward video, out- 
ward voice, or two-way switched video. While suchv systems^ are^ feasible in the foresee- 
able future, one problem that will delay their implementation "is that of high costs. The 
second factor v/hich may itrpede their progress entails too much emphasis on the telecom- 
munications technology and too little or> the learner^^^Earlier in this chapter is a^^des- 
cnption of a primitive prototype sysLein called the TICCIT System, designed by^the nITRC 
Corporation, which has been installed and is now being tested in homes in the community 
of Reston>, Virginia. Primary emphasis is on television learning techniques and not, on 
the total concept outlined above. ^-^'^^^ , , ^ • 

' FUTURE PERFECT - . 

In the ideal teaching-learning situation of the future, one v-ould prQbably envisioh close 
to a one-to-one. ratio; one v;ould hope for agreenient- on objectives and methods betv/een ^ 
teachers and parents, or at least for provision of the opportunity tojearn both at school ^ 
and at home; one dreams of a never-failingf source of materials, always' avai lable immedi- 
ately to su-it the teaching needs of ^the moinent; and one wouTd have to stipulate that all 
this be financially feasible. 

Impossible? Certainly not! Improbab^le? Not really— the above scenario could be enacted 
given the present state of the art. Then why not now? For one thing, sonis people resist 
Change; for another, it is hard for educators to express themselves in terms of reasonable 
objectives achieved through the techniqtJes that have been proven best; and for yet another, 
coraercial competition muddies the waster. 

One of the most important changes ta/^^ng place in education today is ip the role of the 
teacher in an increasingly complex technologically oriented society. The majority 
of public school teachers are basicqijjfly perceptive and can readily cite the adequacies 
$nd inadequacies of their own schoofe because of their direct day-to-day involvement with 
the students. Much data has been collected concerning the -amount of time a typical teach- 
er spends in preparing lessons-, teaching, grading, counseling, and a multiplicity of 
administrative duties, including attendance, student'health problens, parental visits, 
and disciplinary actions, but little has been done to improve the quality of education as 
well as relieve the teachers of the tedium of the non-teaching tasks. A reappraisal of 
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bol\h our entire teaching system and our administrati ve/managtffnent system should be made, 
and^^a long raric;^^ plan.should be developed. that takes into consideration the needs«of 
sd^fpl (tesigners, administrcitors, teasers, students, and parents in establishing para- 
meter^ and specifications for a'fesponsive arid cost-effective educational system. The ^ 
following description atte:r.pts tovcujtline such a futyre system in broad t^rnis, but it 
is by^^D means a complete or an^tirely valid model.- It should*, rather, be taken as 
an-exanrple to ill'ustrate the p^rtl in question. ' 

To begin\with, a conipreh^nsfve public education sj'stem of the 1980's must incorporate a 
pragmatic '.managen.ent infw^ation system for use at a]l levels; one that contains all essen- 
tial data to parallel a*G expand present-day organizatiohal management and instructional 
programs, procedures, j^d records. Like it or not, our society has become highly dependent 
upon computers for aj^ types of tasks, ranging from simple attendance reporting to coun- 
seling, testing, arx, of late, computer-managed instruction and complex laboratory in- 
•strumentation in science teaching. As a. result, more and more people are acquiring com- ^ 
puter literacy. Ahe computer is here to stay, and more educators are learning to appre- 
ciate its^role in education and its use in real time telecornmuni cations systems. There 
i^, therefore, a need to assist the administrator and the teacher by providing them with 
a management ^ys.tem in which information can be stored and from which it can be retrieved 
sin.ply and efficiently." They do not need to learn to be computer specialists, but they 
.must learn to use the system in much the same ifianner that they now use their telephones, 
their television sets, or any other common information transmission media. 

Software is the most important element of the entire educational system of the future. 
We tend to cMscuss the specif ications. for the" library building, but to overlook the books 
themselves that are so vital to the transfer of knowledge. The future educartiorral 'system, 
therefore, must be designed by a team of specialists, headed b^( outstanding educators 
with sufficient expertise to specify administrative, management, and instructional needs. 
The primary objective of this group must be to give the system the versatility and flexi- 
bility at classroom level to asyst, and not to burden, the teacher in a wide range of 
applications, from administration to the rr^ost advanced teaching techniques. 

To accomplish this, an educational resource data base must be established for all types of 
instru.ctional materials, i^icluding not jusl content materials, but course materials oriented 
towtard'decision-making, concept learning, and self-paced types of individualized learning. 
The decision-raking process snould teach individuals to cope v/ith new situations and new 
techniques and present new tecnnoTogies in. a way that will foster acceptance of change 
rather than incur apathy or resistance to it. As a part of the change process built into^ 
the educational model, we rust incl-jde an understanding of^ value judgm.ents and the economic 
considerations involved m raking critical choices. The focus of the system, furthermore, 
should be on Lhe learner, and not on the teachers alone, and the use of visual communica- 
tions technology based uojon telecoT^munications for individual and home learning systems 
will be an important adjunct to the main system. Lifelong learning for students from 
kindergarten children to senior citizens will also be basic to the system requirements. 

Some children learn best from pictures, others from, the reading of words, others from the / 
verbalizations of a teacher, and still others from group discussions. In fact, no two 
pupils are the sam.e. The perfect system, then, will be able, to bring to each cjjild that 
trode which best suits his/ner learning styVS, when called for, and at a level of pres'^n- 
tation appropriate for that child. The same system should serve the teacher in reducing 
pr eliminating time-wasting duties, and should serve the administrator in managenent, 
decision-making, and administration. ^ 

While the perfect system undoubtedly will not be implemV^^d in Texas, or anywhere else, 
for some tu.e to come, v/e have tried to use its parameters, as we have defined them here, 
as guidelines for critical thinking about the various technologies and combinations of i 
technologies that are presently" available to us, and to generate alternatives, conFlu- / 
sions, and recommendations accordingly. The presentation of this process comprises the 
following chapters of this report. 
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PRfciS , 

This chapter is the first principal section of the report followinj Chapters 
IV-VIII, vitjich comprise the five main fact-finding and information-gathering 
efforts. U begins the analysis of this data in the same si^c areas of* con- 
cern previously identified: strategy, human, technology, political J organi- 
zation, and finance and ownership. Of these, the technology section is the 
\ longest and most complex. 

* 

Forty-nine devices and techniques are selected for evaluation. They are first 
grouped according to their sensory impact; then they are further identified ac- 
cording to whether they use "real time" or recorded nfeterials. The type of 
^teleconmuni cation needed for each technology, the classification of the usual 
content materials, and the classification of each with regard to capability for 
* •interaction are also shown on charts. 

Then each of the 49 technologies is ranked according to how well it attains 
each of the s*ix objectives. The ten lowest are eliminated, and the remaining 
39 are ranked according to how well they satisfy the 14 selected criteria. Ten 
more technologies are eliminated, the objective standings and the t:riter1a stand- 
ings are combined, the remaining 29 are re-ranked, and eight more are dropped 
out. Further delBtions are made because the teclinologies either are now in wide- 
spread use 'or show little promise; eleven are thus eliminated. 

The remaining ten technologies are analyzed in detail and five more are removed, 
leaving CATV, CCTV, video cassette, video and floppy disc, and CAI/CMI for final 
review in the next chapter. 

Contents of this chapter are: 

Method of Approach 
Strategy 
Human Factors 
Technology ^ 
Political Factors 
Organization 
Financing and Ownership 
Potentiality 
Bibliography * 

(See also- Appendix Echo) 



-IX-1 

IX-1 

IX-4 

IX-5 

IX-2a 

IX-30 

IX-34 

IX-38 

IX-39 



2ZO 




IX 

ALTERNATIVE SOLUTrONS 



METHOD OF APPROACH * . 

Thus far in this study, the inforfnatian presented has been essentially factual, collected 
from different sources on various subjects for several purposes, and there has been little 
or no attempt to correlate these data or to look for possible interactions., The purpose 
ef this chapter, then, is. to attempt to assemble this information in usable form, discuss 
the significance of its high andjow spots, identify the proSr a"nd cons of what appear to 
be feasible solutions, and begin to indicate those concepts* strategies, policies, techno-, 
logies, and methods of teleco^unications that appear to be both feasible and necessary - 
for the state of Texas. ^ 



For this reason, the prior cfiapter on Futures 
tion," if, in fact, any technology is optimal 
report must necessarily be a compromise of wha 
combinations of factors. Technology has to be 
strategic, organizational, political, financia 
influence on future directions/^ Some of these 
a technology and telecommunications; others ar 
sel^ted, Fbr this reason, the sequence of th 
presents the actual sequence of thinking that 



ends with one version of an "optimum solu- 
at any time. Any solutions devised in this 
t appear to be the best and most feasible 
the first and leaching consideration', but 
1, and human factors -all have a very strong 
strongly influence the actual selection of 
e strongly, affected by the solutiorl which is 
is chapter', while seemingly haphazard, re- 
must/ ocQUr. 



' • ' STRATEGY ' , 

Paramount in the implementation of *any system of educational technology 'is the establish- 
ment of specific strategy and policy guidelines to ensure coordinated and integrated im- 
plementation of such a program and to provide educators and administrators with an ade- 
quate overview of what is trying to-be accomplished. Suchr^strategies in themselves should 
provide a mechanism for dissemination of policy (and implementation of the changes which 
surely wjll occur) and provide pathways for feedback from those persons involved in the 
program at all levels. Before any such strategies can*be formulated, however, certain 
goals' and objectives of the educational system mist be defined. Of course, such goals 
will already haye been formulated to some extent as a prerequisite to the examination of 
the overall question of educational technology, but^ these should either be recast in light 
of this examination's findings or firKily defined, as a basis for making a filial decision 
on the matter. 

It must be recognized that goals, objectives, strategies, and policies are frequently sub- 
ject to the temper (political and otherwise) of the time,* and thus may change according to 
particular concerns or needs perceived at the mojnent by citizens, government, or both. 
Therefore, in developing a;iy long-termiplan which would involve considerable commitments 
ot funds or of personnel, it is extremely important that the goals, etc., be stated in 
universal terms— Concerns which because of their inherent nature {human factors, for in- 
stance) are relatively timeless. This is not, to say that one should overlook or ignore 
inmediate needs, only that one should not make them the basis for a 20 to 25 year corranit- 
ment. 

In terms of general goals and objectives— concerns or factors which need to be dealt with 
in order to improve* education, which in itself is the major, all encompassing goal--three ' 
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contains compotjents or subsets which are themselves important goals and which are discuss^ 
\below, ^ These^discussions, of course, are by' no means comprehensive and are presented pri--^:* 
marily'as guidelines for further discussion and evaluation by policy-making bodies. 

Definition and Discussion of Goals an8 Objectives 

Human needs . A chief concern, and one which will continue to be an Important issue In the 
future, is that of providing equal educational opportunity for all pupils within the state, 
regardless of ethnic background or economic status. As recent court cases have shown, 
this involves^ not only equality within dis1i;?icts, but also equality throughout the statq, 
thus requiring the .reorganization of certain tax bases and funding regulations. Although 
the moral question of equality of opportunity was resolved some time ago, the problem of 
equal distribution of school funding has only recently been raised and has yet to j>e clear- 
ly resolved. Still, the fact remains*that we should 'strive for equal opportunity within 
our public school system. 

Another human need v5lthin the educational system Involves providing the student with adequate 
skills (Intellectual and otherwise) to function pro^i^ctively and happily within society. 
srMajor questions here are what actually constitute /"adequate skills" and how. these can be 
developed within the student. For example, although many, if not most,^ucators see indi- 
vidualization as a most efficient means to provide the student with suc^kilts, others a^- 
gue that we must not overlook the role of socialization in the school s, laBI^&giNal izat ion it- 
self is a key tool for subsequent functioning within society. Of major cotoStHv here is the 
need to instill in children the ability to cope with changes within our soci^tyv to learn 
to adapt to such changes, and to learn to function within different environm^ts.' Adapta- 
tion to change, more/'than ever, will continue to be one of man*s most critical skills, and 
should be developed to the greatest extent possible by teaching our children about the change 
process at an early age. 

^ Educational needs . Increasing the efficiency of learning Is' a major goal which needs to be 
considered in the overall development of strategy, and one which can be approached from 
various sides. ^Clearly, one can increase the efficiency of learning, in terms of cost-^ 
effectiveness, either by increasing the amount of pupil learning attained for the same time 
and/or money or by decreasing the present cost of education without reducing learning ef- 
fectiveness. However, one must remember that changes in learning efficiency within an in- 
dividual student do not necessarily incicate the same results within the group as a whole, 
and the needs of one should be weighted against those of the other. 

Another important gQal is that of establishing education as a lifelong process rather than 
one limited to childhood and the teen years.* Although it may be considered controversial, 
viewed in terms of future productivity and, indeed, survival, lifelong education is becom- 
ing more 'and more essential both to the individual and to society. Despite the fact that 
youth presently comprises the majority of the population and thus will adequately fill the 
^eeds of the working force for some time to come, the point will come in the future at 
' yhich most of the working force is somewhat older, and unless these persons are provided 
with continuing education, they will find themselves unable to keep up with the requirements 
of their jobs. Additionally, in the future, most people will probably fhange jobs more than 
once in their lives and will need to be retrained or^ receive addUional training to meet 
the requirements of their new positions. Thus, learning to cope'with changing jobs and 
lifestyles and training for new jobs will become a real necessity. (Forecasts Indicate 
three different pos'it>Ofti during one career.) 



Organizational . Increasing citizen Involvement is a necessary component in ensuring that 
an educational system 1s responsive to the populace, and this Includes involvement of all 
citizens (teachers, parents, administrators, and pupils) on all levels. But as Increased 
coirmunity Involvement occurs, a further problem emerges v/hich relates to many of the^ points 
mentioned above: that of state vs. local control of curriculum and funding. 




I 
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Guidelines for financial and organizational control must be cleVly and comprehensively de- 
fined and established, for around this one point revolve the rpa^tters of continuing educa- 
tion, equal opportunity, efficiency of education, etc. As is-usually the case, the appor- 
tionment of funds means a certain amount of control by the funding agency over what is done 
with the monel/, and although this is only to be expected, the recipients rarely are totBlly 
happy fiith the arrangement. The citizens of Texas have always guarded closely their right 
to local control of the school system, and probably are^not willing to give it up at this 
point. However, most will agree that progress must be made along the lines outlin&d above, 
and there are compromises which will probably satisfy both local -control and state-control 
proponents, ' 

To reiterate, some possible educational goals and objectives for which strategies should be 
developed are: - . * 

(1) To provide equal educational oppQrturtity to all pupils within the state; 

(2) To provide tljese pupils with adequate skills to prepare them for the futijre; 

(3) To increase the overall efficiency education within the state; 

(4) To establish education as a lifelong process; 

(5) To increase citizen inv'olvement in education on all leve'ls; - 

(6) To resolve the issue of state vs* local control of educational funding and 
curriculum. . . ^j^z^^- • - 

Note that the establishment of an educational technology system within the state was .not 
listed as a goal since it has been the purpose of this study to determine whether or not 
there is a need for such a system. As will become apparent, however, the establishment of 
such a system could serve the state well as a solution to many of the above probl^s, and 
hence will be consider^ as a part of the possible solution strategies rather than as an 
objectives 

The Development of Strategies 

Before developing an overall educational strategy for Texas, it is necessary to examine 
each goal or objective separately and to establish individual strategies^ for its implemen- 
tation. After analysis of the results, an all-encompassing, comprehensive strategy can 
then be identified. The following discussions prwide.certain contingency plans or alter- 
native strategies for each of the goals mentioned above, although, as stated earlier, 
they are by no ineans complete: 

(1) To provide equal educational opportunity to all pupil $ within the state. A pos- 
sible strategy here would be the establishment of an equitable tax base and (Jis- 
tribution system in Texas, thus balancing the mo/iies allocated to each school 
district and presumably providing an equitable school system. However, as costs 
of living differ throughout the state, as do teacher salaries and building utility 
a*nd maintenance costs, true financial equality would be difficult to achieve, 
Alter(!ate^$trateg1es would be to give the parents of eacff child a "blank checkfi^ 
or voiit^, for each year, allowing th^m to choose which school the child sljpuld 
attencK or "tcL require complete or extensive standardization of curriculum, 
achievement MeVeJs,^and school facilities for every school in the state, 

(2) To^provide pupils with^ adequate skills to. prepare them for the future. This 
could be achieved by providing more itidividual ization within the curriculum so 
that students with special needs could prepare for the future to their full po- 
tential, Alten^te strat^ies would be the provision of open classroomsin addi- 
tion to certain amounts of individualization, in order to provide socialization, 
or the establishment of a lower student/teacher ratio. 
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(3) To increase the overall efficiency of education within the state. Alternatives 
here are to allow the student to complete nwch of his/her work at home, while 
going to school only 3 to 4 days a week and thus reducing school costs; to pro- 
vide students with materiai^s which can be used by many other students yet stiftl 
increase learning by providing individual:ization (e.g., computer terminals, or 
learning centers); or to increase the student/teacher ratio, thus reducing cost^ 
although possibly reducing learning effectiveness to some extent as well. 

(4) To establish education as a lifelong process. Solution strategies here could be 
free education for citizens of all- ages; legislation to require employers to give 
employees two weeks of time off during the year for educational purposes; or pub- 
lic information campaigns 'concerning the need for continuing education. 

t5) To increase citizen involvement in education on all levels. Again, public; infor- 
mation campaigns could p^ovide an impetus for increased citizen involvement in 
education. Other alternatives are the formation of boardS'Or agencies respon- 
sive to citiz6n input within the schools, districts, ESC*s, etc; or the reqt^ire- 
ment that citizens review the educational system at specific times by means 8f 
questionnaires. 

(6) To resolve the issue of state vs. local control of educational funding and curri- 
culum. Here, strategies could include complete state funding and curriculum con- 
trol; complete 16caV funding and curriculum control; or funding and provision of * 
'many acceptable curricula by the state while allowing the local authorities to 
choose individual courses and text materials. 

Finally, bearing in mind the goals and the individual solution strategies established by^ 
the^ecisioh-making body, ad/ninistrators- should then establish an overall strateg^ for 1m- 
plement^ion. Such a strategy should include provisions- for organization, funding, and 
meeting educational and change requirerients , and it should be flexible enough to withstand 
changes in the political or philosophical temper of the country of state. Contingency 
strategies should accompany the overall strategy, and such strategies should be made known 
to all i/ivolved in the implementation and policy-making process in order to establish 
firmly the route to be taken and to prevent any misunderstanding of purpose or intent, 

k stated earlier, educational technology is not presented as a goal or objective, for it 
is^ viewed as a ^neans to attainment of many, if not all, of^the objectives listed, and, being 
flexible, can be adjusted to suit almost any need that arises. Establishment of a state- 
wide system of educational technology would presumably pro/ide uniformity and therefore- 
equality of opportunity for alj students, yet would allow local control of individual cur- 
riculum and pro/ision for sore local funding to meet specific software re^quirements. The / 
overall. efficiency of educatipn would irxrease, as students would receive individual atten- 
tion for nujch of the day. AncJ finally, citizen involvanent in education and attitudes 
toward it aii a 1 if el ong. process would probably change in the direction of more acceptance 
of and interest in education by the general public. Channels for citiftn feedback would 
be provide^ in the organizational structure of a statewide technology system, and the sys- 
tem could'be expanded* i/i any /iirection to adapt to whatever changes occur in education in 
the future. 

* 

HUMAN FACTORS ^' 

. ««. 

Despite the fact* that this category appears nowhere as such, throughout the criteria which 
have been used to rank potential technologies i^i terms of their ultimate utility to the 
state educational 'Syste^i runs a common element which, at the risk of sounding cllch^d, we 
can only term human. Several of the /actprs from which specific criteria have been gener- 
ated are more simply humaa-than political, strategic, or what-have-you , and this element 
is Inevitably a key^cons'ideration in every factor. To begin with, any new ^technology re- 
presentsa change,. whether of greater or of lesser magnitude, and any change represents 
some sort of threat to ^arty of the people who must implemmMt, Only through a better' 
understanding of the change process itself can. this*. threa«e obv^iated. 
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Much research has already been done, and much more will ujjdpubtedly be done, on the process 
of infusion, or diffusion, of new ideas and the problems of bridging the gap between theory 
and practice. The nature of^'the diffusion process and the sequence of steps it entails and 
tbe role of the linliage, or change ag'ent have been much discussed in the relevant literature. 
Suft4ce It to mention here that Beal and Bohlen (1967) delineate four cat6gariesof changes 
in- educational practice, ranging from a change in materials and/or equipment through an 
improved practice (involving a change in techniques or; methodology) and an Innovation (in- 
volving a change in materials and a sequence of changes in their use) "to a change, in enter- 
prise (involving several innovations). Inevitably', widespread introduction of any telecom-^ 
munications technology into Texas schools must comprise. either an innovation or a change in 
enterprise* and must be carefully planned as befits a major change effort. 

To overcome the natural trepidation of most persons when faced with some degree of disrup- 
tion of what has become a comfortable daily, routine, an understanding of some of the basic 
tenets of cCmnuoication and principles of orientation^ is .in order. Communication, by its 
very definition, involves trying to change another person's way of thinking or feeling in 
some predetermined way, (Mambert, 1971) Specific objectives involved in such change must, 
therefore, be determined, and meaningful increments of change established. Human beings 
are not basically' geared tQ make major, sweeping changes all at once, 'and the overal.l pfo- ^ 
cess may be thought of as- the forgi-ng of numerous small links in a chain that will hold 
strongly once it is completed satisfactorily.' , Objectives should be small enough to be ac- 
complished but large enough to be significant, and ^hould .be stated in terms of an actual 
activity or observable response on the part of the target population, much as behavioral 
objectives are-poiited within an educational system for the learners themselves. The mre 
sophisticated the technology involved, the nx?re complex this process will be, and the more 
careful planning will be needed to develop the objectives and work out strategies for their 
attainment. Computer-assisted/computer -managed instruction probably represents ^he most 
elaborate of the innovative technologies presently under consideration^ and thus would re- 
quire the most planning and preparation in order to be ihstalled successfully. _ ^ 

Along with the problem of acceptance of change, then, comes the problem of training to im- 
plement it. Even if teachers, administrators, and other school personnel welcome an inno; 
vation, they may not know how to use it with learners to maximum benefit. Some technologies, 
for example, broadcast television and radio, clearly have an initial advantage of familiarity 
Over computer consoles and video discs, but educators still may not know when and under what 
conditions these technologies should be used in preference to some other. In point of fact, 
even for technologies whose use has been as long studied and as well documented as has that 
of television, research findings are often conflicting and/or inconclusive- (Chu arid Schranw, 
1967) An attempt rrxjst be made, however, to utilue the best knowledge available ^n training 
educators, through seminars, worksiiops, in-sernce, and any other means at hand, to make ef- 
ficient and productive y^e of the innovative technologies available to them. 

TECHm'OGY 

Possible Solutions « 

A constant problem in generating examining alternatives has been that of committing an 
error of omission; that Is, lea7in§ out a technology that others might think' imfJortant. 
B6t extreme over-zealousness to include everything would result in a list far too long to 
handle. A good starting point, therefore, is with the lists of materials and devices found 
in the Second Draft of the Handbook of Standard Terminology (NCES, August 1974). A listing 
of devices'and techniques from that source appears in Table IX-a. 

One would think that a list such as the Handbook 's would cover everything Relevant; however, ^ 
we soon thought of some other devices and techniques that had. to be considered. As a result: 
of selecting from the above list and then adding our own candidates, we compiled a final 
list oi 49 technologies to be evaluated separately. These technologies (incjuding devices, 
materials, and techniques) are listed in Table IX-b. 
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LISTS OF DEVICES AND TECHNIQUES 
PUBLISHED BY THE UNITED STATES DEPARTMENT OF fjEALTH, EDUCATION, AND WELFARE 



DEV-iCES 



Audio Devices 

Audio Console 

Audio Mixer 

Audio Tape Duplicator 

Audio Tape Player 

Audio Tape' Plaj^er, Cartridge 

Audio Tape Player, Cassette 

Audio Tape Player, Reel 

Audio Tape Recorder 

Audio Tape Recorder, 
/ Cartridge 

Audio Tape Recorder, 
Cassette 

Audio Tape Recorder, Reel 

Audio Tape Splicer 

Card Tape Machine 

Headphone 

Listening Center 
. Loudspeaker 

Microphone 

Radio Receiver 

Record Player . ' . 

Turntable 

Other 

Computer Devices ; 

CofT-puter ' 

Cofvfiuter Terminal 
• Other ^ " 

Graphics Devices 
Diazo Copiep 
Drawing Board 
Dry Mounting Press 
Gelatin Process Copier 
•Lamina tor 
Light Board 
Mimeograph 



Spirit Duplicator 
Tacking Iron 
Thermal Copy Machine 
Xerographic Copier 
Other 

Electronic Display Devices 
Fi Im Chain 
Switcher 

Television Camera 
Television Console 
Television Monitor 
Television Receiver 
Video Player 
Video Tape Duplicator 
Videc? Tape Editor 
Video Tape Player 
Video Tape Recorder 
Video Tape Splicer 
Other 

Photogi^phic Devices ^ 
Anirration Stand 
Caniera, Motion Picture 
Camera, Motion Picture 

(Sound) 
Camera, Still i^hotographlc 
Copyst'and^ ^ 
Darkrocri Accessories 
Electronic Flash" 
Enlarger • 
Exposure Meter 
Motion Picture Editor ^ 
Motion Picture Processor 
Motion Pictqre Splicer 
Process sor 

Slide Sor^er*^ ' * . 

Tripod 



Other 

Projected Display Devices ' 
Dissolve Control 
filmstrip Projector 
Filmstrip/Sl ide Projector 
Sound Films trip Projector, 

Audio Disc 
Sound Filmstrip Projector, 

Cassette c 
Filmstrip Viewer 
Sound Filmstrip Viewer, 

Audio Disc 
SounI Filmstrip Viewer,' 

Cassette 
Microfilm Reader 
Microfiche Reader . 
Mitrocard Reader 
Microprojector 
Marion Picture Projector 
Motion Picture Projector, 
16mm 

Motion Picture Projector, 

Smm, Reel. 
Motion Picture Projector, 
8mm, Cartridge/Cassette 
Overhead Projector 
Opaque Projector 
Programmer 
Screen 

Rear Projection Screen 
Front Projection Screen 
SJide Viewer 
Lantern Slide Projector 
Sound-on-Slide Projector 
Stereoscope 
Television Projector 
Other 



Table iX-a 
(Continued on the next page) 
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LISTS OF DEVICES AND TECHNI.QUES 
PUBLISHED BY THE UNITCO STATES DEPARTMENT OF HEALTH,. EDUCATION, A^JD WaFARE (cont.) 



TECHNIQUES 


Peoole-Based Terhnioup^ 


no ten O l/l/cV 1 V C'DO ^Cvi i CUM 


♦j^c fi^iif* r T nn a1 Tolovicinn 

Hid Li UvUIUIiOl ICICV IdlUlt 


Crossdoe Jparhina 


il 1 ^U 


P»»nn »»AmmT nn i TTVl 
r 1 U^l OHIil 1 11^ \ I I y J 


CrossdQe Tutoring 


Aut n "i f riir t: \ nn 


Other 


Discussion 


rfwnriiit pr-A^^ i ^ tpd In- 

^Kji'tyu b d •» ^ did w*c\i ill 


Other 


GrouD Work 


^triirtinn fCAIl 




Lecture 


r ruyraiumsu * rii uruc u i uii 


ApnprAl TprhniniiP^ ' 


Peer Teachina 


utncr * 


AiiH i nl 1 nniiA 1 Mpt'hnH 


Peer Tutorina 




PonvnA rA f" i vp AVtA 1 v^i ^ 


Reci tdti on 


Wf f ^ TT^ri T A 


n Pfnrtn ^ t r A t ivi n 


Sen\i ndr 


PaH in TrKtriirt'Tftn 

f\OU lU ilidCl UvtlUII 


fli rpr t pH Oh^prvA t inn 


Tefini Teaching! 




n**AriiAt' i 7 A f" i nn 


Tutor i no 




Drill 


Other 


Telephone Instruction 


Experimentation 




Telewriting 


Manipulative and Tactile 


Setting-Based Techniques 


Telelecture 


Activity 


Field Experience 


Teleclass 


Modeling and Imitation 


Field Trip 


Telephone School -Home 


Practice 


Laboratory E^:perience 


Instruction 


Problem Solving 


Open Gassrooni 


Other 


Project 


Open Corridor 


Television Instruction 


Simulation 


Shopwork 


Educational Television 


Other 


Other 


Prograrming (ETY) 





j 

Table iX-a 



LIST OF 49 TECHNOLOGIES SELECTED FOR USE IN THIS STUDY 



Audio Card, Slide, Page 


Silent Motion Picture 




Audio Tape 


Silent TV 




Book • . 


Sirmilator 




CAI/CKI 


Slid^ 




Chart 


Slo'rf Scan TV 


CcuT^pjter Magnetic Taoe 


Soucd Filmstrip 




Digital Cassette 


• Sound Motion Picture 




Facsimile 


Sound-on-Slide (Magnetic) 


Fllnstrip 


Sound Page (Magnetic) 


Hollerith Card 


Sound-Slide Set (Synchronized) 


Holographic Inage 


Still Video Record ' 


Holographic Record 


Talking Book (Magnetic) 


Interactive TV 


Telephone 


Journal 


Teleprinter 


Mark-Sense Card 


Television (Broadcast) 


h^roform 


Television (CATV) 


t 


Overhead Transparency ' 


Television (CCTV) 


Pamphlet, etc. 


Telewriting 


, Phono Disc 


Toys, Games, Real la, Etc. 


Picture Set 


Video Cassette 


Picturephone (Confravision) 


Video File 


Polarized Overnead Transparency 


Video/Floppy Disc 


Printed Page ' 


Videorecorded I^fewrltlng 


Punched Paper Tape 


1 Video Tape 


Radio 





' Table IX-b 
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?n Appendix Kho h3 ' unfamiliar to a nu^er of readers; all are described 

will cf?l Jn SSd. t l ^' ^ ? are n-^ny irore devices and technologies which each reader 
^thoS L-L oJohf^r^/'n-''^ that this group cepresentsall the cormiunication needs, 
methodologies, problems, and idiosyncracies that an even longer list would spawn. 

""^^'^ ^^^^ ^""^ °^ ^^"^ technologies or devices are already in existence 
teJ{?on^ly"a "IT.l^l^'.r °' ^^l^^^'^"i"tions. These were selected anj incS ? ! 
tentionally as baseline entries, on the premise that evaluations of new technologies 
could refer back to them and thus would not fall totally into the "CI old 9" category! 
Considerations 

f^^K^fr'^ problen; in analyzing teleconrunications solutions is that fact that the'aeneral 
Pn^iSn^-f.^ r^thodology of any particular kind of-^teleconwh ca ion"are Lpelellly 
entwined with various other educational technolo-giss. That is to sav in manv cases hnth 
a certain technology and a cer.tain type of telecLunication are sJbse a ? g e Sni-' 
fied syste. and thus are not easily separable, so that it is not reallTporsible ?o thiSk 
not tZ ?n ' ;"^"ologies alone. On the other hand, r.an>educat?inal'? ilogU 
"^L^'^ ^ telecom^jni cat ions, and sonie few can utilize rare than one method of tele- 
conrnumcations. Nevertheless, in order to arrive at an accurate descripJioS of teleco^ni- 
" ^educa??onT;Shro?o1^'^" '''' '° ^y determining the m^^t fo JcafaJd^ 'roT" 

fo^J?nn In thi n! f ^^fS ^° £. Statewide system and then extrapolating this in- 

fonrat on to tpe necessary teleco-Tinuni cations requirements. Where possible, then the 
tecnnologies are kept separate from the telecormunications , although n 'an; cales thL 
must be examined and evaluated sirailtaneously; . ^ 

Fortunately for education, but unfortunat-ely for the jnethodology of this study in most, 
cases a single type of educational technology is not sufficient, so that Llutions To be 
considered are rea ly logical groupings or conDi*ati6ns of technologies. These -technolo- 
gies cannot be exclusive of each other, but should be compatible in operation, supportive 
of one anotner and able to utilize the san-« kinds of teleconmunicatibns. Ho dSu^sioJ 
rnnc nf f^r! ^^° ^sf'-^o^oaies, to.ever, can proceed until discussion of the pros and 
.£ons of each technology alone takes place. .In the Ion? run, then, there are many many 
va ues for each technology that r^.st be determined, diLss^l.-and weighed tn o?derT 
deternine tne total irpact, both positive and negative, of each technology upon the edu- 
cational pro. ession. This process, as it has evolved in this study, is presented here 
in a combination or -ratrices, with each ratrix identifying major intersecting factors 
The discussion tnat ccul-d conceivably acco-^pany each of these charts would be quite 
lengthy- and is tnerefore emitted; however, major joints are explained so that the reader 
can understand the cnarts and questions can be arvswered as they may develop. 

Groupings 

There are se-zeral aspects of each technology which must be considered so that the nature 
?rJ!!!^\ °l possible utilization can be understood and it can be ranked in relation 
to other technologies. 

One of the first dimensions » be considered is that of the sensory nature of each tech- 
nology. Such a classification is important because, depending on ttie content material 
the sensory reaction ray be particularly vital and it may be impossible to transfer some 
content material properly usiflg only one, or one particular, sensory technique. 

After considerable thought, we decided that all the technologies cot>ld be grouped under 
.the following headings, according to the type of message-; tr y can carry: 

Audio/Hot ion/Visual ' Motion/Visual 

Audio/Still/Visual . Sti 1 l/Vi sual/2.D ■ C 

Audio/Seqi -Motion ' Audio 

Still/Visual/3-0 Virbal/Visual Symbol 
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Timeliness ^^^^^^ — ^ 

Another essential consideration is whether a»specific comnxini cations technique is "real 
time" or whether it is "recorded." Frequently, the terfii "real time" is used to refer to a 
technique which can provide interaction; that is, the student or other person reeeiving the 
information has the opportunity to discuss problems with^ or ask questions of, the'person 
presenting it. If the technique is "recorded," then this opportunity is not available and 
the^ information goes from the source to the receiver on' a one-way basis. In this study, we 
have used the expression Veal time" to refer to programming which is presented^ via a person 
with whom live interaction can take place. Rence, such prografiming is also called "active." 
This does not necessarily mean that all the action in the program is live; some might com- 
prise recorded material presented by ^he instructor, but the instructor will at least be 
available for interaction or response. Recorded material, which we have identified as one- 
way, may also be considered as "passive," unless the' instructor adds active comments. Upon 
examination, we found that, except for the still/visual/3-D category, all the sensory cate- 
gories listed above contain both real time and recorded technologies, and we have indicated 
this on our matrices. 

Telecommunications Usage 

Another kind of categorization is by the type of teleconmunications that would normally be* 
used for each technology. There are several technologies which can employ any one of 
several methods of telecofimunications, there are some which do not use telecomnujnications 
at all, and ^there are some which use and/or can-be used by only method. These categori- 
zations are presented in the matrix comprising Table IX-c, to indicate the limitations 
of the 49 discrete technologies with regard to use/non-use of telecommunipations* 

Interaction 

> 

Yet another classification of each technology is an indication of its capability for inter- 
action. To determine this, we discussed each technology, and found that most of them fell 
clearly into one of two groups; that is, the technology was either one specifically pro- 
gramned for, and therefore capable of, interaction, or else it was definitely not inter- 
active. There were a few, however, that possessed the capability for interaction but were 
also used to a significant extent in a non-interactive mode. Therefore, we ^re placing 
each technology \^ one of three categories; interactive, non-interactive, or both. A very 
few which could be shown as "both," biA which are normally used almost exclusively in one 
of the two main categories, are classifed according to the predominant category. (See Table 
IX-d.) 



Content 



A further essential classification relates to the kind and purpose of content material 
that can be presented through a given technology and thus transferred by some method of 
telecommunications, if one isMnvolved. Our examination of the various technologies indi- 
cated that some of them are particularly good for providing enrichment or reinforcement 
materials, but are not as suitable for presentation of core content as are the classroom 
techniques that a teacher typically uses in presenting material and discussing it with 
children. The various technologies are utilized differently/and achieve differential re- 
sults for different content materials; thus, theyj are class/fied accordingly and existing 
limitations are pointed out in Table IX-d. 



Comparison 



y^re ciass^r^c 



In terms of objectives . Early in the study, we established a lis.t of objectives to be ac- 
complished by the study Itself and a further list of objectives to be achieved by whatever 
telecommunications methodologies are recommended. There are six of these latter objectives,' 
and they are* presented on a matrix in Table iX-e together with the various technologies to j 
demonstrate the extent to which each technology achieves each of the objectives. 

V 

« • 
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UIST OF THE 49 TECHNOLOGIES SHOWING USE OF TELECOMMUNICATIONS 



Table Ix-c 


Does Not Use 

Tel ecommuni ca t1 ons 


Uses Telecommunications 


Land line 


-Microwave 


RF Broadcast 


Optical (Includes 
Optics, Laser, 
and Infra-Red) 


Satellite 




♦Television /B^'oadcast) 




X 


X 


X 


'X 


X 


♦Television (CaTv) 




X 


X 








*Telp^v^<:ion (CCTvj 


X 












lO/MOTIOf 

ami 


♦Pictu^^pphone (Co"f''avisio") 




X 


x*' 


X 


X 


X 


Video Tape 


X 












Video/P3oppv Disc 


X 












Video Cassette ' 


X 












AUDI 


Holoqi^ap^>ic Reccd 


X 












CAI/CMI 




X 


X 




X 


X 




X 












f ISUAL 


♦Slow Scan TV 




X 


X 




X 


X 


♦Inte'^active TV 




X 


X 




X 


X 


Still Video Reco'-d 




X 


X 




X 


X 


Sound rilmst'^ip ' 


^ X 












Sound-Si'*-c Set ( Sync^'^oni zed) 


X 












ID 


Sound-on-Slide ^Waqnetic) 


X 












Stvnd Pacje (Magnetic) 


X 












Tal^inq Boo^ (WaQnet"»c) 


X 














*Tel ev^i t nq 




X 


X 




X 


X 


r> • 


Video "Recorded Telewritinq 




X 


X 




X 


X 


Poia^'ized Overhead Transpa*"en'cv 


X 














SimulatO'* 


X 












^§ 


Woloqi^aphic I"«qe 


X 












wo > 


Toys, Gan^s. Realia, etc 


X 












Is 


♦Silent TV 




X 


X 


X 


X 


X 




$ilent Motion PictU^^e 


X 






* 






STILL/VISUAL/2-D 


♦Facsimile 




X 


X 


X 


>r 


X 


Chart 


X 












Films trip 


X 












Picture Set 


X 












Micro'f^ortn 


X 












Slides 


X 












Printed Page 


X 












Overhead transparency ^ 


X 












Video File 


X 












AUDIO 


♦Telephone 




X 


X 




X 


X 


♦Radio 




* X 


X 


X 


X 


X 


Audio Taoe 


X 












Audio Card. Slide, Page 


X 












Phono Disc 


X 












VERBAL/VISUAL 
SYMBOL 


♦Teleprinter 




X 


X 


X 


X 


X 


BooJr 


X 












Journal 


X 












Pamphlet, etc. 


X 












Punched Paper Tape 




X 


X 




X 


X 


Wollerith Card 




X 


X 




X 


X 


Marlf-Se'^se Card 




X 


X 




X 


X 


Digital Cassette 




X 


X 




X 


X 


CcKnputer Magnetic Tape 






. X 




X 


X 



♦Indicates "real time" technologies; all others are "recorded." 
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LIST OF THE; 49 TECHNOLOGIES SHOWING CONTENT 



> 

ft 

Table iX-d - 

• 


Content 
Classification 


Interactive 
Classification 


Fundamental 


Enrichment 


Reinforcement 


Combina'tfons 


Interactive 


♦ 

Nonrlnteractive 
(Passive) 


• 

CO 


O 

^ on 
o ^ 


♦Television (Broadcast) 




X 1 X 


X 






X 


♦Television (CATV) 




X 


X 


X 






X 


♦Television (CCTV) 


X 


X 


X 


X 






X 


♦Picturephone (Coptravision) 




X 






X 






Video Taoe 


X 


X 


X 


X 




X 




Video/'^lODDv Disc 


X 


X 


X 


X 




X 




Vfdeo Cassette 


X 


X 


X 


X 




X 




l-l > 
o 


HoloQ^ao^ic Record 




X 








X 




; 

< 


CAI/CMi 


X 


X 


X 


X 


X 






Sound Motion Picture 


X 


X 


X 


X 




X 




_J 

h- -J 


♦Slow Scan TV 




X 


X 


X 




X 




^Interactive TV 


X 


X 


X 


X 


X 






Still Video Kecord 




X 


X 






X 




</) < 

o 


Sound Films trip 


X 


X 


X 


X 




X 




^ Sound-Slide Set (SvPt^^ronized) 


X 


X 


Y 
A 


A 




Y 
A 




O > 
< 


Sound-on-S 1 ide (Magnetic' 




X 


X 


Y 
A 






X 


^ ^_J^ — . riff ^^^^\ 

Sound Paqe (Maanetic) 


X 


X 


X 


Y 
A 




Y 
A 




TalkinQ Boo^ (Maonet'c; 


X 


X 


• X 


X 




Y 
A 




»— • H- 
O S 
Z3 1 


*T^lewrit^nq 


X 


X 


X 


X 






X 


Videorecorded Tel ev/ri ting 


A 


X 


X 


X 




X 




Polarized Overhead Transparency 


X 


X 


X 


X 




X 




STILiy 
VIS/30 


Simulator ' 


X 


X 


X 


X 


*x 






HolOQraohlc Iniage 




X 


X 


X 




X 




Toys, Ga^^es, Pealia, etc. 


X 


X 


X 


X 




* 


X 




*Silent TV 




X 


X 






X 




■s: > 


Silent Mot'»o" Picture 




X 


X 






X 




STILL/VIS0AL/2-D 


♦Facsimile 


X 


X 


X 


Y 
A 




Y 
A 




Chart 




X 


X 


Y 
A 




Y 
A 




Fi'lmstrip 


X 


X 


X 


X 




Y 
A 




Picture Set 




X 


X 






X 




Microforr?^ 


X 


X 


■ X 


X 




X 




Slides 


X 


X 


' X 


X 




X 




Printed Page 


X 


X 


X 


X 




X 




Overhead Transparency 


X 


X 


Y 


X 




X 




Video File 




X 


X 








X 


. AUDIO 


♦Telephone 




X 


X 


X 






X 


*Radio 




X 


- X 






X 




Audio Tape 


X 


/\ 


X 


X 








Audio Ca? J, SI ide. Page 




X 


X 


X 






X 


Phono Disc 




X 


X 


X 




X 




VER^iAL/VISUAL 

sWmbol 


*Teleprinter v 


X 


' X 


X 


X 






X 


Book \ 


X 


X 


X 


X 




X 




Journal 




X 


X 


;c 




X 




Paniohlet, etc. - 




X 


X 


X 




X 




Punched Paoef'-Tape 


X 


X 


X 


X 






X 


'Hiollerlth Card 




X 


A 


X 




X 




Mark-Sense Card 


X 


X 


X 


X 






X 


Digital Cassette 




X 


X 


X 




X 




Computer Magnetic Tape 


X 


X 


X 


X 






X 



♦Indicates "real time" technologies ; all others are "recorded," 
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LIST OF 'THE 49 TECHNOLOGIES SHOWING ATTAINMENT OF EACH OBJECTIVE 



' , Table. IX-e' 


Objectives, Showing the Ranking 
• of Each for Eacli Technology 


Composite Total 
of Rankings 


Dropout 
Selection 


bankings Based 
on Composites 


(1) 

c* 
o 

•M ' 
O 

c 


(2) 

C 

o 

O 
<*- 

« c 

I—* 


In-Service oo 


Technology — 
Information 


(5) 

c 
o 

C 'f- 

^ to 
at a 

c 


(6) 

t 

(/) 
C 

1 S 
«c ■»-> 


> 

- if 
O 

o < 

s: =3 
\^ 




12 J 




IQ 


\ \ 1 


28 


35 


117 






^Television (CATV) ' ^ 


7 


0 


40 




22 


35 


85 




10 


^T'^Tevision (CCTvi 


6 


6 


>^ 


1 


22 


25 


65 




7 


*PictS)[^feDhone (Confravision) 


7 


10 


1 


4 


4 


11 


37 






Video Taoe 


? 


1 . 


3 


t; 


15 


12 


38 




5 


_ Video/FloDDV Disc 


2 


1 






9 


16 


36 




3 


Video Cassette 


2 


1 


5 


? 

c 


9 


■ 12 


31 




2 


o 

< 


HoloQraDhic Record 


25 


22 


*19 


in 


17 


9 


"11^ ■ 




16 


CAI/CMI 


1 


5 


1 


C 


2 


7 


16 




1 


Sound Motion Picture 


2 


10 


7 


24 


25 


32 


100 




12 


[)IO/STILL/ 


*Slow Scan TV 


36 


25 


26 


17 


17 


16 


13? 




26 


*Interact4ve TV 


18 • 


25 


19 


17 


15 


1^ 


1 1 ^ 




17 


Still Vid^o Record 


45 


40 


41 


31 


32 


25 




A 


43 ' 


^.-Soii nd ( Fi Ims t r i p 


12 


18 


10 


17 


33 


32 






21 


•-<S^tind^l4de Set (Svnrhrnni7Pd) 


12 . 


13 


1 


17 


33 


19 






11 




^>Sttund-on-Sl ide (Maqnetic) 


27 


25 


16 


25 


33 


25 


im 




29 


"^Sourid Pace fMaaneticl 


36 


34 


38 


39 


42 • 


35 




X 


46 


Talkina Book (Maonetlr^ ' * 


36 


34 


38 


43 


42 


35 




X 


47 


— P 


*Tel ev/ri ti no 


■36 


31 


38 


17 


9 


9 


lAO 




27 


<C on 


Videorecorded Telewritinq ^ 


■45 


34 




* 25 


22 


12 


179 




36 


Polarized Ove>-head TransoarencV 


31 


3^ 


16 


46 


42 


43 


91 7 


X 


45 




Sinjulator ^ 


12 


26 


13 


29 


17 


35 






25 


Holoaraohic Imaqe^^^"- 


36 


34 • 


34 


31 


39 


25 


1QQ 


X 


'42 


CO > 


Tovs, Games, Realia, ^tc. 


10 . 


< 44 


26 


47 


47 


43 


91 7 


X 


45 


MTNy 


*Silent TV 


48 


40 


43^ 


39 


39 


35 


9dd 


X 


48 


Silent Motion Picture 


48 


44 


43 


43 


39 


35 




X 


"49' 


O 
i 

CVJ 
CO 

-c 

CO 


^Facsimile 


27 


13 


34 


10 


9 


8 


ini 




13 


Chart 


36 


3! 


24 


3l 


28 


23 


173 




37 


Filmstrip 


18 


18 


10 


31 


42 


43 


16? 




32 


Picture Cat 


18 


28 


26 


39 


47 


3b 


I 0/ 




33 


Microform 


36 


13 


26 


14 


28 


lb 


133 




24 


SlXdes 


18 


25 


7 


31 


47 


32 


160 




3i 


PrihtPd Pace 


10 


6 ^ 


16 


10 


9 


12 


63 




5 


Overhead Transparency 


18 


28 


13 


43 


42 


43 ' 


187 


X 


41 


VideoVile 


31 


22 


« 26 


17 


17 


y 


122 




CKJ 


AUDIO " 


*Telepho>)e 


36 


18 


26 


14 


7 


25 


126 






*Radio \ 


18 


13 


34 


31 


33 


43 


172 






Audio Jddi 




25 


22 




14 


25 


19 


112 




[b 


Audio Car 


L Slide, Paoe ' 


31 


31 


26 


39 


33 


25 


185 


X 


40 


Phono Ci^>( 




31 


34 


26 


31 


■33 


25 


180" 






VERBAL/ VISUAL 
SYMBOL 


*Teleprint« 


r 


12 


18 


19 


0 




6- 


6S 






Book 




12 


10 


19 


23 


2S 


35 


129 






Journal / . ' * 


27 


6 


24 


9 


' 25 


25 


112 




[4- 


Pamphlet;/^ etc. 


7 


1 


13 


5 


17 


-JT- 


69 




y. 


Punchecy Paper Tape 


45 


44 


47 


31 


5 


5 


177 




38 


Holle/ith Card * 


36 


44 


47 


?5 


5 


2 


159 




30 


Mark^Sense Card 


31 


40 




43 


9 


4 


1 / \j 




34 


Digital Cassette 


27 


44 


46 


29 


2 


2 


■ 150. 




2'8 


Computer Magnetic Tape 1 18 


40 


41 


17 


1 


1 


118 




19 



♦Indicates "real time" technologies; all others are "recorded." 
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The six ob*jectives are also repeated' below, arranged in what we consider their possible 
order of priority, although we cannot distinguish between them sufficiently to provide , 
weightings and still remain reasonably objective: 

(1) The system should carry instructional and enrichment items for students; J 

(2) The system should be able to provide general information to teachers; 

(3) The system should have th6 capability for providing in-service instruction and 
training for teachers; 



(4) The system should provide updating of technological ijiformation on a regular 
basis to teachers and administhators; 

(5) The system should be able to prbiide manag^ent information suitable for 
decision-making; J 



(6) The system should be able to store and transmit a variety of administrative data. 

Six persons who had been engaged in this study from the* beginning rated each technology 
in terms of each objective, using a scale of one to five. A rating of one represented a 
score of very low or non-existent achievement; five represented very high or perfect. 
The six sets of ratings were compiled for each objective in relation to each technology, 
and presented as one display; the raw scores (compilations) were then determined and placed 
in order of relative ranking within each objective. Additionally, the ratings of each tech 
nology were totalled for all six objectives, and these scores were further ranked in de- 
scending order. Once these standings were established, we eliminated from further consider 
at ion those ten technologies with the lowest S'^nding. 

'The ten technologies thus deleted were: 

Still Video Record 
Sound Page (Magnetic) 
'Talking Book (Magnetic) 7, 
<^ , Polarized Overhead Transparency 
Holographic Imge * 
ToySv Games, Realia, etc. 
Silent Television ' . x 

Silent Motion Picture / ^ ^ 

Overhead Transparemry 
3li4-h>sQard, Slide, Page 

Obviously, some of these" technologies are already in use, and, in many cases, successfully 
so. However, we allowed them to drop out anyway, in some cases because they do not require 
telecommunications and in others because their existing success precludes them from being 
cohsidered as truly innovative. The remaining 39 technologies were retained for further 
cycles of consideration and evaluation. 

In terms of criteria . Just as the objectives and the original 49 technologiers were related 
to one another by means of a matrix, the same procedure was used to evaluate each of the 
*39 remaining technologies against each of 14 of the criteria established in Chapter III. 
These were the specific'criteria which we felt applied also to this particular phase of 
.analysis; after scoring and compiling, it was our intention to weight them, but we found 
it impractical to differentiate carefully between 14 separate items. We therefore divided 
the criteria into four separate groups in terms of overall importance, and ^weighted the 
groups as follows: 
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Group I (lowest priority; raw scores multiplied by one 



(If) Avcoidance of obsolescence 
3a) 



I 



Organizational: overall coordination, etc. 
(5a j Supply requirements (financial) > 
(5b) Requirements for support personnel 

V. 

Group II (next highest priority; raw scores multiplied by two ) 

ila) Integration of technology 
lb) User experience with technology 
le) Feasibility of maintenance 
(Ig) Training to use the technology 

Group Iir (very high priority; raw scores multiplied by three) 
(Ic) Cost-effectiveness of new technology 
(Id) Availability of software ^ u 
' (Ih) Allowance for individualization 
(2a) Political: overall political feasibility, etc. 
^4c) Strategic: user input 

. Group IV (highest priority; raw score multiplied by four) 
(5d) Overall cost-benefit 



e group scores were then compiled, and entered on the matrix for eacfl technology in 
each group. Then each technology was ranked within each group and these rankings were 
pl^^ced vertically. The weighted raw scores were totalled and entered for each techno- 
logy; the total scores were then ranke^d (see Table IX-f)/ Finally, the ten technologies 
with the lowest st^andings were identified and these technologies were deleted from fur- , 
,ther consideration. They were: 

Holographic Record , ■ ^ 

Tel ewri ting. 
Interactive TV 
Slow Scan TV 

Videor^ecorded Telewriting 
Simulator 
J Facsimile 
Video File 
, Digital Cassette 

Computer Magnetic Tape 



While some of these technologies have exciting possibilities, <iome are Inflexible, some 
are limited in application* and others introduce a real time factor that^is not critical. 

It should be noted that several technologies were not deleted here in spite of low rankings 
.because tfiey had ranked so high on the objectives matrix that we felt that they neede^ fur- 
ther examination. These technologies were: , ^ 

Picturephone (Confravlsion) 

Video/Floppy Disc ' 
Video Cassette ^ ' - . 

Video Tape ' - • 

Again, spjne of the deleted technologies are presently hi use, and some otherSM'o not need 
telecommunications. The remaining 29 technologies were retained for another cycle of con- 
sideration.^ ^ 

In terms of both objectives and,-criteria . The jiext step in our evaluation was to consoli- 
date the .relative positions of the remaining 29 technologies with regard to meeting of 
both objectives and criteria. This was done by compiling their scores on objectives and 
criteria as e^eT values, and establishing a new order or ranking. The resu ing rankings 
of the 29 remaining technologies are shown in Table IX-g. 
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LIST. OF 39 TECHNOtOGIES SHOWING RANKlTiGS BY CRITERIA- 



Table IX-f 



Criteria Group 
Rankings, Based on 5 S « 
Weighted Raw Scores ^ 

u a; 
-o cn 4J 



Group 

I 

Ranks 



droup 

II 
Ranks 



Grpup 

rii 

Ranks 



Gro'up 
IV 
Ranks 



^ o > 





</> 




0) 








a; o 




V) o 




rO-OCO 




CO a; 


c 


•MO) 


4J O 






CJ>OV- 


O -M 






«r- 0) O 








c E 




ro C O 


o cn 





*Te1evision (Broadcast) 



13 



16 



21 



18 



mm 



television (CATV) 



15^ 



17 



19 



1 Q77Q 



o 

I — < 

H- . 
O < 

s: : 



television (CCTV) . 

*Picturephone (ConfravisionT 



20 



19 



23 



^335. 



29. 



26 



30 



mo. 



Video Tape 



25 



25 



_2S- 



Video/Floppy Disc 



29 



36 



■27 



J2. 



j4m 



g:r Video Cassette 



27 



23 



26 



23. 



mo. 



o 

Z3 



Holographic Record 



31 



38 



35 



_25. 



Mm 



CAI/CHI 



35 



21 



20 



Sound Motion Picture 



18 



13 



1Q 



n?3o 



*S1ow Scan TV 



30 



34 



33- 



JZ. 



*lnteractive TV 



33 



29 



36 



t/5 ' 



o 



Sound Filmstrip 



Sound-Slide Set (Synchronized) 



14 



9 . 



17 



15 



12 



7 

"W 



126Q5 



11 575 



Sound-on-Sl ide (Magnetic) 



16 



21 



28 



TT 



mil. 



>23 
< K, 

=3 I 



*Telewritina 



29 



33 



32 



TT 



_Vide&recorded Telewriting 



31 



37 



34 



29 



' Simulator 



34 



35 



30 



= 39 



23M. 



o 
I 

CM 

_J 

=3 



*Facsimi1e 



26 



TT 



32 



8820 



Chart 



-V 



13 



12995 



Filmstrip 



10 



12 



"TT 



8 



12510 



Picture Set 



i4_ 



10 



11775 



TtI 10530 



MicVoform 



19 



Slides 



la 



10 12530 



PV'inted Page 



14178 



Video File 



28 



30 



8120 



"Telephone 



4X 



14 



13230 



^Radio 



J5_ 



11970 



Audio Tape 



12 



Jl 



12625 



Phono Disc 



11 



_LL 



12230 



teleprinter ' 



?4 



23 



9910 



> o 
_: 

CO bO 
CC 
UJ 



Book 



14855 



Journal 



14525 



-Pamphlet, etc. 



14510 



Punched Paper Tape 



23 



27 



■24 



23 



9266 



Hollerith Card 



22 



22 



20 



10025 



Mart-Sense Card 



21 



20 



14 



10647 



Digital Cassette 



36 



21. 



26 



8317 



Computer Magnetic Tape 



31 



■32 



' 22 



25 



8990 



♦Indicates "real time" technolpgies; all others are "recorded-," 



LIST or 29 TECHNOLOGIES SHOWING STANDINGS WITH REGARD TO OBJECTIVES AND CRITERIA COMBINED 





Table IX-g 


Relative Ranking 
for Objectives 


Relative Ranking 
for Criteria 


Composite 
Scores , 


Drop-Out 
Selection 


Revised Relative 
Ranking Based on 
Composite Scores 




♦Television /Broadcast) 




17 










♦Television iCATV) 


10 


15' 






7 


2: 


♦Television (CCTV) 


7 


?1 









O 


♦Picturephone (Confravision) 




27 


ji 




ifi 


1— — 
o < 


Video Tape 


u 




^iij 




1 A 


z: = 
\ t/ 


Video/FloDDv Disc 


^ 


29 


DC 




1ft 


o 


Video Cassette 










1 1 


O 
















CAI/CMI ' 


1 


28 






1? 




Sound Motion Picture 


12 


15 


27 




10 












































^ r: 
o ^ 


Sound Films trio 


16 


9 


25 




7 


»— f f~ 
o > 


Sound-Slide Set (Svnchrnni7^id) 


11 


14 


25 




7 


ID 


Sound-on-Sl ide {W?-c\r\c^\\c\ 


20' 


22 


42 


X 


27 






























fez 






- 








^ 1 














<: </) 










































to > 






























- 


























^ CSJ 


Chart 


21 


7 


34 


X 


21 




Fi 1ms tri p 


23 


9 


32 




s}8 


< 

ID 


Picture Sei ^ 


24 


13 


37 


X 


22 


vO 


Microform.'^' 


19 


19 


38 


X 


23 




SI ides ^ 'V 


22 


• 8 


30 




14 




Printed Paoe 


6 


3 


9 




1 


1— 
WO 














' r 










1 




*Tel£-phone 


17 


6 


23 




6 


o 


*Radio ^ 


26 


12 


38 




23 


o 


Audio Tape 


14 


4 


18 




4 


<: 


■■■ * 














Phono Disc 


29 


9 


38 


X 


23 




•Teleprinter 




23 


31 




16 




Book 


18 


. 1 


19 




5 


3 
CO 


Journal 




4 


17 




3 


> o 


Pamphlet, etc. 


9 


2 


11 




2 


— 1 21 


Punched Paper Tape * 




24 


52 


X 


29 


< >- 

CO 


Hollerith Card 




• 20 


41 


X 


26 


Ui 

> 


Mark-Sense Card 


25 


18 


43 


X 


' 28 
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♦Indicates "real time" technologies.; all others are "recorded." 
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With the two previous deletions of ten technologies each, 29 technologies now remained for 
further consideration. Perhap_s It should be noted at this point that certain sensory * 
groups have been deleted entirely, *as follows: 



Audio/Semi-Motion 

Still/Visual/3-D (Soundless) \ ^ » 

Motion/Visual (Soundless) 

Some of these groups contain technologies which ^re used to some extent today, but this use 
is not widespread. Since each of the groups lacks an important sensory element, the use-of 
the component technologies. wil 1 probably never be extensive, although they have value for 
certain subjects under certain conditions. 

Compos fte . The third phase of statistical screening involved composite or joint scores 
for the remaining technologies; that is, the 29 technologies were re-ranked in terms of 
both objectives and criteria. These two rankings were recomputed into a joint score, which 
was then re-ranked (see Table-IX-g). 

From these 29 technologies, the following, having the poorest scores, were deleted for the 
additional reasons shown: 

Chart (21st place) No teleconmuni cations involved 

Picture Set (22nd) No telecommunications^ involved 

Microform (23rd) No telecommunications involved, and very poor for 

group Instructional purposes 
Phono Disc (23rd) No telecommbtni cations involved 

Hollerith Card (26th) ,Not useful for instruction 

Sound -on-Slide (Magnetic) (27th) No telecommunications involved, software specialized 

and expensive 

Mark-Sense Card (28th )z No telecommunic'Sti^ns involved 

Punched Paper Tape (29th) Very low instructional value 

Three technologies were tied in 23rd position; one of these was r^dio. It was agreed that 
radio required further consideration, so it was not removed at this stage. (No technology 
ranked 24th or 25th because of the three-way tie for 23rd.) 

With the deletion of the above eight technologies, in addition to the 20 removed in previous 
cycles, 21 technologies remained for further consideration. In order of rank, these v/ere:' 

Printed Page 
Pamphlet 
Journal 
Audio Tape 
Book 

Telephone 
' Television (CATV) 
Sound Filmstrip 

Sound-Slide Set (Synchronized) 

Sound Motion Picture 

Television (CCTV) 

Video Cassette 

.CAI/.CMI 

Video Tape 

Slides 

Pirturephone ^ ^ 

Teleprinter * * ' * . 

Television (Broadcast) 

Filmstrip 

Video/Floppy Disc 

Radio, 

- ' IX-'l7 



Further deletions ^ In the fpurth' cycle of consideration, these 21 technologies were examined 
and discussed individually. From the beginning, some of them had been recognized as devices 
and methodologies already in widespread use and thus not really considerations in the intro- 
duction of innovative technology, although they had been included as baseline or comparison 
Items. It was agreed at this point that their further retention on the list served no use- 
ful purpose, so they were eliminated. rTephnologies in this group were: 

/ 

Printed Page 
Pamphl et 
Journal 

Audio Tape * * - ^ 

Book — • h ' V 

Sound Filmstrip ' 
Sound-Slide Set (Synchronized) 

Sound Motion Picture * % , . 

Slides ' . ^ 

Filmstrip . S 

J ^ 

These ten technologies, as a 'whole, had had very gooj scores; these results must be attributed 
in large part to their familiarity and their relativ:el^st-'effextiveness» .as compared to the 
high/^costs of some of the other tecKnologies. ^l^"^^ ^. ^ 

Anotfier technology^ and one. that uses telecommun1catS)ns extensively, was 'also eliminated at 
this point; Picturephone.q^^his technology has been^ield tested (although not as an educa- 
tional device) by the Bell telephone Company, and, fr^ a consumer point of view, recent re- 
sults indicate a rather poor showing. In addition, tfte cost of wideband circuitry and the 
expense -of switching and terminal hardware puts the v^jole system almost out of reach. Its 
utility as an instructional device for more than one ^rson^at a tijne is stiU questionable. 

Final screening . Tt)us> with ttTe elimination of 11 more devices or technologies, 10 technolo- 
gies remained active, all of^ which now use or may use telecommunications. These are (still 
iq ranking order) : 

»- •» 
"Telephone 

Television (CATV) ' - ^ - 

Television (CCTV) 
Video -Cassette 

CAI/CMI ' . . ^ 

: " Video Tape 

Teleprinter 
Television (Broadcast) 

Vfdeo/Floppy Disc ^^-^ - ' ' 

Radio 

Further discussion and examination of these ten technologies is presented In the following 
paragraphs. (Since video tape and video cassette are-so similar, these two are discussed 
jointly.) 

Teiephone . - 
A . * . 

Telephone ranked welVas an instructiorral medium on the objectives matrix^ especially 1o the 
areas of providing teacher information and proVi4ing Instruction, particularly enrichment. 
It ranked moderately well for providing updated information and for fn-service use. Ad- 
ministratively, as a data transmitting device (except for data phones), it ranked poorly, 
but had a low moderate ranking as a tool in administrative decision-making. 

On the criteria matrix, telephone ranked high In the areas of overall cost-benefit; potenrtlal 
for Individualization (with pupil and teacher at either^end of a telephone line); political 
feasibility; and user input. ' * , - 
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.There are several positive factors involved in*^ use of the telephone as an Instructional 
mediufli. It mustbe recognized that the distribution system already reaches to every school 
building; that users are adept at using the medium; that user assistance and maintenance are 
provided by the conmercial telephone syst^; and that it is a totally interactive system, 
with present teleconferencing techniques allowing input agd output at multiple points simul- 
taneously. 

..Disadvantages are primarily financial and attitudinal. It must also be recognized, however, 
that telephone is audio only and that where visual materials are required, they would fiave 
to be made 'available locally. ~ <^ 

The costs of telephone service are not controlled by the schools or entirely by the state, 
and thus present an unknown and possibly unpredictable factor. ^Because there is no compe- 
tition on a statewide basis, schools are not in a position to select alternative vendors of 
the service. - , . ^ 

Attitudinal factors may be the chief disadvantage. Older adults , may tend to view line costs 
for long distance as extravagant (although these costs may actually be lower than those of 
' other technologies). Pupils' attitudes toward use of the telephone may produce both posi- 
tive and negative results. Because children and young people in most cultural subgroups 
use the telephone so extensively, they are comfortable with it; on the other hand, s.ince. 
they are conditioned to such heavy social use of the instrument it may be difficult for 

them to shiftvtheir mental set toward a more serious, intensive instructional use. 

\ ^ - 

- CATV (Coffinunity Antenna TV; CabJe TV) c 

Cable television had quite a high standing throughout the screening process. Unlike other 
technologies that had rather pronounced peaks and valleys but averaged high overall, CATV 
had a fairly flat curve, with no perfect scores, but a line-up^of relatively g6od scores 
that also averaged high. ' , ' . . . - 

CATV has some disadvantages which are limiting, but ndt insurmountable-: ; 

11) FCC requirements for^20-channel capacity in the 100 largest urban areas; " . 

12) Probl^ems of extending existing systems; 
Z) Lack t)f interconnection between cable systems; 

Cost problems; ' 

Some resistance to the technology on the part of school faculty and staff members. 



The above shortcomings apply to CATV used only as a TV service, i.e., delivering network or 
other prearranged programs to each corftmurtity. However, werecCATV available throughout Texas, 
one could envision the system being used not^only for'broadcast TV delivery but also" as a 
communications medium to bring-both wideband and narrowband ^communication^ to the school and 
to the home. Given this premise, the foil owiYig advantages become apparent: 
/ *' * * ^ 

(1) 1^ programs can be rjequested when needed, or can be taped ffom a^'high quality 
^ signal' and used as needed;'" - : 

(2) . Programming can be inserted to meet local needs; 

"^"^ 

(3) , There^ls opportunity for two-way interaction; v 

f 

- (4) Channels can be made available for telcphon'e bandwidth multiplexing, and thus 

the user can obtain voice ?nd data service, leading to computer service capability; 

(5) -^/Wideband channels can be made availabte up to 35 or ^ore per cable; 

(6) In addition to educational uses, CATV can be used for multiple conmunl'ty programs 
^ and projects; " _ . - 
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^(7) Interactive TV and .CATV, when available on a community basis for purposes beyond 

educational ones, can have productive consequences for government, health, business 
and conirerce, political, religious, and social endeavors* Such uses would bring 
the cost per channel for educational applications to a very low I'evel. 
• ft 

Of course any type of television has certain advantages: it provides both audio and video 
content and can provide this content in^ color; the material can be live or recorded; the ' 
material may have nation and thus can embody whatever speed and vigor are appropriate; and 
it can be frozen, backed-up, or repeated.. Hhen considered in terms of closed-(^ircuit use 
for local instruction, the possibilities of CATV are staggering. 

Closed Circuit Television ^ 

Closed circuit television (CCTV) is widely used throughout the United States to assure deli- 
very of a TV signal to a specific and limited audience. Programming can be either live or 
videotaped. CCTV is currently used in theaters for special sporting events for which ah 
entry fee is charged, and in the Federation of Rocky Mountain States* HET experiments with 
the ATS-6 satellite, which ties ten VA hospitals ill the Appalachia region together for the 
exchange of medical information. Some states are presently using CCTV for other education- 
al purposes^^ln scattered locations. The advantages of CCTV include: 

(1) ' CCTV permits maximum contnol of educational progftamming to ensure that only those 

programs which are actually relevant to specific courses of instruction are trans- 
mitted and that all those who watch the program retelvfe the same infonnation. 

(2) Not all teachers are equally qualified, and CCTV can be used to bring those teach- 
ers having special qualifications or skills before a sizable audience, which would 
not be possible in the average classroom. Experts in various educational fields 
also gain greater exposure over CCTV than in the school auditorium. 

(3) Its signal can be extended to classrooms beyond the normal range of broadcast 
television, and without regard to distance and/or mountainous terrain. 

(4) CCTV assures reception of the telesriaion signal in all locations where the progr^ 
is intended to be received. This technology is not limited by the signal anomalies 
of broadcast TV, which may limit the latter's reception in locations wh^re the sig- 
nal might normally be expected to be received. 

Disadvantages of CCTV are as follows: 

(1) Television treats all students alike, without regard to geographic, socioeconomic,^ 
or ethnic differences, and students ane not able to interrupt the program and ask 
individual questions of the televisioH lecturer. 

(2) Some teachers may view CCTV as an encroachment on their teaching domain, and thus 
fight its use as a teaching aid. 

^ (3) Hhen compared with broadcast TV, the use of CCTV is limited to those locations 
equipped for its particular signal, and it exfcludes the general public, students 
not in school, and parents wishing to vi-ew the programs. 

(4) Special equipment and cabling are required, making the use of CCTV more costly 
than that of broadcast television. 

(5) Because relatively little software is available for TV, the onus^rests upon local 
groups for progranming and development of materials; this, plus installation costs, 
drives the total cost per student hour to^ astronomical heights. 
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Video Tapes > Video Cassettes 

Video Wpes and video cassettes rated extremely high (no. 5 and no. 2, respectively) on the 
objectives, for the YCTTow'ing reasons:. 

(1) Information, for later use by teachers can be sorted rapidly via video tape or 
< cassette, .either\ from live broadcasts or from existing video media. 

c 

(2) The\use of irodular, sfored video material is an excellent technique for assisting 
• with'^'or for conducting directed or self-teaching training programs. 

' ' \ ^ . . 

.(3) The use of rmjlti -sensory video presentation techniques as a rapid means of updating 
personnel the^technological state ofthe^t is one of th^jnost effective methods 
of testing inSf en al TorTfedback. _ JjjC^^ ^ 



(4) Stored video met^ta stjUL-CQpstitute one of the best »and simplest techniques for 
educational enrichment in learning resource centers. 

(5) 7ideo tapes and cassettes can store administrative data and input it into a video 
system as required in a highly flexible and efficient manner. 

(6) Video tapes and cassettes can be used to provide management information for proper 
decision-making through specific remote query or on a broadcast basis in a- large ^ 
network. 

Video tapes and v-ideo cassettes rated fairly jlow (no. 30) when evaluated^under each of the 
criteria ,rpr. the following reasons: ' ^ - 

(1) Educators have experienjced great difficulty in integrating the video recording and 
A storage media into teaching systems because of their complexity, cost, and strin- 
gent engineerirfg and maintenance requirements. 

(2) Too few teachers have been or are presently knowledgeable In the use of video re- 
cording, duplication, and playback techniques, because of the limited availability 
of facilities, (^igh training costs, and lack of qualified instructors. 

(3) The cost-effectiveness of video storage techniques is very high with regard to 
the end product, but the costs for royalties, personnel, and equipment are sti>^ 
excessive for the average school. 

(4) There is limited availability oi^ quality software (prograntning) other than through 
federally subsidized sources (PBS, NTS, etc.). 

(5) The kinds of systems described are costly to maintain in terms of both manpower 
and professional ^kill levels.^ 

' * * 

(6) It will be difficulty to say the least, to avoid obsolescence since the field of 

~ vtdeo disc recording now has five different new processes (none of which has been 
adopted as the federal standard). The public antf industry are waiting to see 
which process will be selected. 

i (7.) Tralnkg teachers to use video recording technologies Is xbstly, corr^lex, and diffi- 
cult because of logistic problems and non-availability of instructors from the 
field of education. 

However, video recording techniques do rate high as an individualized option for recording of 
whatever one wishes to 'select. • — 
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Computer-Assisted Instruction/Computer-Hanaged InUruction 

The advantages of CAI/CMI are that: » 

(1) It Is an individualized, self-paced device allowing the student the option of 
greater responsibility and control. 

(2) It is an excellent tool for teaching dacision-making and for presenting simula- 
tion or gaining techniques to acquaint the student with real life situations. 

(3) It is an efficient system for management not only of computer-based instruction, 
^t also of scoring, record keeping, and generation of questions from a large 
data bank. 

(4) It is an effective device for real time laboratory experiment control , -data col- 
lection, and data analysis. 

(5) It provides immediate feedback, reinforcement, and/or enrichment as a supplement 
to- traditional forms of teaching. 

(6) Curriculum in use can ^e updated easily and rapidly on yie basis of student data 
analysis. 

(7) Programs and documentation ar^ transferable to other systems, within the parameters, 
of established guidelines and standards. ^ 

Its disadvantages are as follows: 

(1) The systems are still more costly than traditional instruction per student hour, 

(2) The technology requires professionally trained technical support personnel and 
programmers, which in turn requires an additional budgetary outlay. Educators 
must be trained in the use of the techniques, and not muCh courseware is avail- 
able that has been professionally validated. 

* (3) There are no large, centralized banks of .courseware or teaching materials,. 

[Af Copyright laws are difficult to enforce or supervise with regard to CAI/CHI-related 
materials. 

CAI/CHI rated extremely high (in first place) on the objectives. This can be attributed to 
the fact that it does meet all of ^he objectives: (1) it provides information to the teacher 
through ifidividu^llzed instructional techniques; (2) it has an inherent capacity for teacher 
training; (3) it can provide updated information on technology through rapid system input; 
(4) it does prov^ide a great deal of sufiplemental enrichment material for students; (5j it 
can store and transmit a great deal of important admini strati ve. Information; and (6) it can 
provide management information for decision-making a't all levels. 

CAI/CHI techniques rated very .low (in 48th place) on the criteria for integration of techno- 
logy, maintenance, costs, etc. for the following, reasons: 

{1} Computer^ technology Ms a very advanced, complex^ and specialized field and its in- 
tegration into education has been and will cdntinue to be extremely difficult; 
special training must be given to teachers, requiring costly facilities and pro- 
fessional trainers. . \ 

(2) 'The average teachet is not familiar with computers and thus sees the technology as 
a threa^t because of its very unfamil iarity. 





(3) The acquisition, operation, and'^^intenance of computer systems is a costly pro- 
cess. . - ---^ . j 

(4) Software development in-hous^-^ also too costiWor the average school budget. 
CAI/CMI systems are still too expensive to acquir^v^nd operate per student hour 
as compared to more traditional educational technolo^es^ a^d too little commer- 
cial software (courseware) exists. 

(5) CAI/CMI systems are best maintained under contract by commercial vendors. Often 
this procedure is too expensive in that it involves an expenditure of 10 percent 
of the capital acquisition cost per year. 

(6) The average life of one generation of a computer system is four -to five years be-^ 
fore obsolescence occurs, although the usable life can l)e as long as eight to ten 



years. 



(7) 



Training teachers to use CAI/CMf is, as indicated io (D above, a difficult and 
complex task to carry out because of constraints of time and money. 



(8) CAI/CMI does, however, allow for optimal individualization. 

As a general observation, two points must be noted: (1) the cost of CAI per student hour 
is constantly being lowered, prin^rily through the development and production of mimaturlzed, 
inexpensive computers and the growing availability of courseware; and (2) educators are de- 
veloping successful strategies for the multiple use of computers for management and admim^ 
strative tasks as well as for CAI, thus lowering th^ cost of all these functions. As ,these 
trends continue, more school districts are finding that computer use can be cost-effective; 
more widespread use increases experience and number of available programs, and decreases 
costs still further. 

Teleprinter (Oth^r than for CAI) 

A teleprinter used as a terminal for receipt of messages, instructionsT computer data, scien- 
tific calculations, library retrieval, and other non-instructional (teta, or^as a devTc^e for 
sending data to a ct>mputer, to a literary, t<5 an administrator, or almost anywhere, can serve 
a very useful purpose. The technology has these advantages: 

(1) It is inexpensive to acquire and equally inexpensive to operate. 

(2) Since the messages transmitted and received are p/fnt^out, it provides a hard 
copy or recorded data, unlike some verbal or audVo systkms that do not provide 
any written output. ' ^ 

, (3) Usually outgoing data are prea^ed in acfvance on paper tape and caPTbe checked, so 
that dispatch can occur at a convenient time. Similarly, the copy may i)e printed 
^ out.as it is received but also, may be read later, when convenient.. Teleprinter 
service, then, is not demanding in terms of time^required. , 

' (4) Teleprinting is fairly rapid. Common equipment is available to operate up to a rate 
.of 400 words per minute— faster equipment is available, but is more expensive. 

* (5)' Teleprinter service operates over ordinary telephone lines and does not require 
extra bandwidth. 

(6) ' In addition to-being connected with a specific distant terminal>the same equipment 

can enter 6ther networks and participate in several nets in turn. 

(7) ; The -teleprinter useful in conveying administrative .data and tabular and print- 

out reports, as well as continuous narrative. 

r- 
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Unfortunately, there are several shortcomingsMhat prevent teleprinter service from being a 
perfect technological answer to educational needs.^ These are as follows: 

/ 

(1) The teleprinter cannot transmit visual pictures, graphics, photos, or anything, 
other than alpha-numeric information. 

(2) The teleprinter can deliver only a limited number .of copies, and these are on a 
continuous roll of paper; they are not bound and aVe rather fragile. Thus, the tech- 
nology is not very useful for public school instruction, in-service teacher training, 
or any other purpose that involves reaching a large audience and/br delivering a 
large volume of material. 

CS) Efficient operation requires typing skill; the keyboard is the same as that of a 
typewriter and any atterrpt to operate it without this skill will be quite slow and 
tedious. 

From an overall point of view, examining teleprinter operation in terms of the six objectives 
is very mucK like con^aring a moon-shot with flying a kite— they both involve putting things 
up in the air, and surely the kite does this faster and cheaper. But the significance of the 
two accomplishments is nowhere near the same. The teleprinter, in this context, is much like 
the kite--it is fast and cheap, but cannot really be compared to other modern educational 
"technologies when one considers what can be accomplished with million-bit-per-second data 
transmission and intelligent graphics (cathode ray tube) displays. 

, Broadcast Televisiojfv 

Broadcast television is currently in wi<}espraad use throughout the United States as an enter- 
tainment medium, with ever increasing enphasis being placed on its use for formal educational 
purposes. Programming can be either live or videotaped. Advantages of the technology are 
as follows: 

(1) Its educational use is not limited to the classroom, for it can also be viewed by 
the student who may be confined to his/her home or to a hospital, and all students 

I who watch a particular program will receive the same information. 

(2) Its audience is not limited to regular students; it can also be used after school 
hours for adult education, and for coninunity programming of general interest. 

(3) Parents concerned with what their children are being taught have a ready means of 
monitoring educational television programs for content and quality. 

(4) Not all teachers are equally qualified, and broadcast television can bring those 
teachers with special qualifications or skills before a greater audience than they 
would have in the classroom. Experts in various fields also can receive greater 
exposure over broadcast television than they can speaking live in the school 
auditorium or the classroom. 

(5) Any standard television receiver within the range of the television signal can 
pick up the broadcast, so that the system is very economical to use. 

Disadvantages of broadcast television are as follows: 

(1) Television treats all students ajike, despite geographic, socioeconomic, and 
/ ethnic differences^ ' * 

(2) Students are not able to interrupt the program to ask <^uestions. 

(3) Some .teachers may view broadcast television as an encroachment upon their teaching 
domalnr and thus resist its use as^a teaching aid. 
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T*) Normally, broadcast television signals can only be received about 35 to 50 miles 
"from the station transmitting antenna, depending on the terrain, signal power, 
J and antenna height, and in inountalnous terrain, the TV signal could be severely % 

restrtntcw aQd its use thereby limited. This is mad^ clear in the case of Kentux?|;y. 
Further^ signal anomalies (fading, interference, skip) may limit reception in lo- 
cations where the signal might otherwise be expected to. be received. 

(5) Although enrichment programs abound, the capability of broadcast television for 
fundamental instruction is quite limited (at least at the public school level) 
and, in any case, the technology lock-steps the viewersv 

Video and Floppy Discs 

Many of the newer, mini computer systems use a flexible, 8" circular magnetic-coated disc (called 
.a "floppy" disc) for storage of data. The main advantage of the floppy disc is that one small 



disc can store up to half a mill 
use. Some of the newer, stand-a 
use a cathode ray tube^ a centra 



language such as extended BASIC) 



on characters and can easily be loaded into the system for 
one educational computer systems selling for $8,000 or less 
processor with a large capacity core menory, and a floppy 



disc unit. The floppy disc normilly contains the course material (written in a programming 



and is inserted into a slot for use. Toading of information 



and access to the system are va/y rapid. 
Video and floppy discs rated/iow on the criteria (no. 4?) for the following reasons: 

(1) Integration of tne technology presents many problems at the present time, as there 
are a great numper of experimental systems and none of these have been standardized, 
by the govemnWnt or by industry. 

(2) Potential us4rs are not knowledgeable. about video disc/floppy disc recording tech- 
niques or ^es. 

(3) No f>m cost idata are available other than estimates for the discs themselves. The ^ 
dl^s Oi^^^st $7 to $10 apiece, but this figure does not include equipment *costs, 

^e^. Some manufacturers are quoting total prices from $600, to $1 ,200. 

(4) There Is at present limited software for ediicatiopal applications using stored 
disc technology, and the fact that video discs constitute a purely recorded medium 
precludes any development or recording of software on the local level. 

(5) The question of maintenance at the school level presents more problems than solu- 
tions because of the complex electronics equipment and the technical specialists 
required. 

(6) Avoidance of obsolescence cannot be ensured. 

• <7) Training in the use of this technology could be difficult, since it is. so new that 
only limited numbers of instructors would be available. ^ 

(8) The technology does, however, allow a great deal of flexibility for individualization 
If tbe user can makehis/h^r own discs. 

On the other hand, video discs^and floppy discs rated very high (no. 3) on the objectives for 
reasons given below: 

(1) Both types of discs can provide information to teachers through mass distribution 
systems, since programs. Information or training material can be replicated very 
rapidly. 

(2) Videp discs are especially suitable for in-service training programs using television 
facilities for output. Floppy discs can be used for training through interactive 
programs placed in a computer and linked to a computer terminal. 
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(3) , Bojh vid^o disc? and floppy discs could serve as excellent vehicles for updating 

of technological information presented to teachers either individually or in groups 
thrDugh use of networking techniques. ■ * 

(4) Both media-^^af^eTeAcellenl for^oring instructional enrichment materials and trans- 
initt^ifig them td stiffen ts. 

(5) Video d<scs can store and transmit special izpd^dministrative data, e*g. , new polf- 
cles or procedures. For the straight directive type of information, floppy discs 

. are 'excel lent*. 



Ua^an be used to provide management information for decision-making, al- 



fough -^the fll>pp;g^itts^ isungre suitable from the point of view of storage and tele- 
tomnuni cations, 'f 

Five video disc recording<systems presently exist: ^^^^ - , 

(1) The Tel dec Pre^re Pickup Video Disc System; 

(2) , The RCA Capacit^ance Sensing Video System; ^ 

f3)' Phillips Video Disc Systems (VLPJ. and special applications; . ' " ^^ - 

(4) The MCA Discovisipn System; ' ' 

(5) The Thorason-CSF Optical Video Disc System. 

None of the above systems has been selected to date by the federal government to serve as an 
industry-wide standard, although, prototypes of all t)f them have been built and exhibited. 
PhilliDs and MCA have now merged together and combined their systems into a single, injte- 
§rated unit; they and RCA are presently two of the strongest contenders. , 

The importance of discs in the home entertainment market of .the future is what all of ftfte 
ibove companies are counting, on. The use of discs in educational technology may be even more 
important. The cost factor will vary according to the replication technique, i.e., whether 
duplication comprises a single molded process or a transfer (disc to disc) "spin" process. 

Radio " . . • * ^ 

Radio, often called the ^forgotten medium" in education, did not have particularly high over- 
all scores on the matrices (largely because of its limited usefulness for administrative pur- 
poses). Nonetheless, its ready availability as a part of any broadhartd telecommunications 
system merits consideration* jtf 

Broadcast radio has not been, particularly successful in education, ]rossibly because of: 
(1) the fact that most existing educational radio stations ara on FM frequencies, thus limit- 
ing their geographic range and„ requiring more costly reception equipment than that needed 
fon A/i stations; (2) the fact that only one program may be broadcast at a time, limiting 
the audience to whom radio can appeal during any given time segment; (3) the fact that re- 
gular useti are accuStomed to turning the dial and choosing from a vafriety of commercial 
radio stations, whereas thefe usually is only one educational station servinga given area; 
(4) the fact that some persons feel that pupils who have grown up with television are not - 
satisfied with audio only and require video to hold their attention; and {5} the fact that, 
with few exceptions, only ierj limited resources and personnel are' pi;ovided fqr educational 
radio stations, thus limit/ng both the quantity and quality of progralfiming (National Public 
Radio is helping to meet sdme of the programming problems but^^gain, u^ses the "bro^adcast" 
technique). / ^ - ' . 

^ - ^ ' ^ * It 

Educational radio as a part of a total telecommunications system, 4jowever,^need not be ham- 
pered by some of the disadvantages cited above. Using Broadbent's term "narrowcasting" to.:^ 
describe the potential use of radio, one can see several possible ^dvant^ges. ' Radio is a 
relatively low cost technology; it is widely used and accepted, "and therefore politically 
feasible; it allows user input to programming as well as when the medium Is used interactively; 
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and its hardware does not obsolesce (although the software does). Radio in a telecommuni- 
cations system offers possibilities for multiple voice channels to accompany a single video 
channel, especially useful where mifttilingual audiences are being served (the HET experi- 
ment in Alas^ka is d good example). It allows voice over with video to direct the user's 
attention, to given points'. It has a talk-back capability either with videb or as pure 
audio, thus providing an interactive mode. The use of radio in developing countries has 
shown its utility for adult education, family life education, distribution of agricultural 
information, basic literacy, in.tercultu»;al communication, and foreign language education. 
In order to overcome the objections to an "audio only" forjnat, radio may be accompanied 
by software, such as listening guides, workbooks, slides, or filmstrips which are avait- 
able at the campus level, having been distributed prior to broadcast time. The use of 
radio in this manner in several of the open university pregrams demonstrates its feasibil- 
ity- ^. 

In the matrices, radio ranks very favorably in meeting the objectives of providing informa- 
tion to teachers and providing instructional enrichment. It ranks moderately well as a 
means of updating personnel on technological developments and providing in-service educa- 
tion. (The portability of receivers, however, could be a very positive factor with regard 
to ,in-s6rvice.) Administrative needs are served only slightly. Special attention, then, 
should be given fo-'the potential of interactive radio for transmitting enrichment pro-ams 
for academically talented students, especially in small districts. 

The above analysis suggests that radio is valjjable as an educaVi^Jnal'/enrichment device for 
farmers while working, for migrants while travelling and/or working, and for other persons ^ 
involved in primarily physical activities in relatively quiet surroundings; for public school 
children it has little further utility than that which is currently being exploited. 

> Technology Summary ^ ' 



In^considering these ten technologies and telecommunications in terms of the various factors, 
-ancj, visualizing them as individual or composite. systems existing on a statewide basis, we 
saw certain incongruities and anomalies. For these reasons, we have deleted five additional 
technologies from further consideration, with the following comments: 



(1) 



(2) 



(3) 



In dropping these technologies, we have not overlooked certain alternative possi- 
bilities: some of them are particularly useful for training and education of 
shut-in, handicapped, and disabled persons; others are useful only for a^ very few^ 
Scademic subjects. 

Somej, pf the systems are now in use, but are about to be replaced by new^ and muc)i 
more* economical systems. . ' 



Some of the systems are effective in achieving some of the objecti 
limited or nonexistent utility in instructing children or teachers. 



(4) The systems deleted' are: 



Stit have 



• Telephone--here, the consideration is not tjbe telephone circuitry' (which could 
' be used in many telecommunications systems)^ but the instrument itself, as 

used in verbal communications for instruction and other- objectives. , 

•'Video Tape--this technology is now in use, and successful^ so.* However, the 
same results can evidently be obtained through use of video cassettes, which 
are much cheaper and more convenient. 

• Teleprinter— this is a very useful method of point-to-point ^communication , and 
it will ujidoubtedly continue to serve educational/support functions, but will 
never play a leading role as an instructional de/ice. 
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Radio--th1§ is another technology that has probably reached Its zenith. It 
win continue to be used in certain locations and for certain subject matter., 

• Broadcast Televisfon— broadcast TV is currently in use for educational pur- 
poses in Texas. In many of the large urban areas, there is no cable ^service, 
i[nd broadcast coverage is good. In a few urban areas^, both exist, and here 
the cable service is both iDore diversified and more 'reliaj^le, althou'gh the 
cost to consumers higher. ^Further expansion of* broadcast television does 
not seem warranted, in view of the -already widespread use of CATV and the 
relative economy of further expansion. 

Thlis, five technologies remain fo^ further. consideration: f * . 

Ca&le tel^ision (CATV) 
^ c Closed circuit -television (CCTV) 
' " Video, cassette* 

Video/floppy disc e - ' j 

CAI/CHI ' r\ ^ - 

These will be discussed further in Chapter X. 

POLITICAL FACTORS 

Although neither strictly technological nor strictly educational, the factor of political 
feasibility must be considered in determining the potential uses of a teleconnwni cations 
system. Political considerations may be organizational, local , statewide, or national. 

At the Tocal level, it should be determined whether extensive use of telecommunications 
technology originating outside the local school district negates in any way the basic prin« 
ciple of local control of ^he educational process. Should Conflicting factions develop 
within a community the technology tould be Impeded. In addition, funding provisibns at 
the local level may be non-existent or of very low priority because of pressures to keep 
t^es down. 

At the state level, there are several necessary considerations Hnvolving the attitude of 
the State Board of Education and its members, who are directly responsible to thewters, 
the Texas Education Agency, teacher organizations, commeryal and educational broadcasters 
vendors of both textb^ooks and other software, and, finalfTi the. legislature, which will 
have to fund any telecommunications undertaking. There is some possibility of factions 
developing in the course of elections for the Board of Education as candidates take stands 
either for or against technolog/, thus polarizing board merri)ers in the setting of policy. 

Within the Texas Education Agency, the relationship of a telecommjnications system and its 
staff to the total activity of the Agency could be a pivot»il political issue. As a system 
separate and apart, the feasibility of its development appears low; as a vehicle to facili 
tate the performance of multiple functions by the entire Agency, the possibility of its 1m 
plementation improves greatly. However, control of the*telecommunications system through 
a given division or office of the Agency may also be a sensitive issue. 

htost teacher organizations, whether unions or professional associations, do not appear to 
have dealt with the question of allowing educational technology to perform' various tasks 
in ways which are different than those which a teacher would use in performing the same 
tasks, but which result in the same pupil learning. The emphasis by teacher organizations 
on lower pupil-teacher ratios has potential fbr hindering the implementation of a telecom- 
muni cat iorfe. system because it forces. education to remain a highly labor-intensive under- 
taking, thus negating any cost savings that technology could offer in this area. With 
the present glut of teachers seeking positions, such a stance is understandable, but It 
will have to be examined vfery carefully if a technological system is to be implemented as 
anything other than a fr1|l, an,^ enrichment, or something "nice to have." 
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Cotrmercial ancl educational broadcas^ters may also need to be courted In order for, tS%ecom- 
mur\1 cations system to be poUtlcally feasible. Should the decision be made to use existing 
cable facilities^ for exampU, the fact that educatiorjal channels must be set aside In some 
cable mar^kets, whereas other markets are not required to affer such services, could' become 
a touchy issue. Educational b;;oadcasters currently receive a large part of their funding 
^through local, school districts^ with some^comfng through ''the state; will they view^a com- ^ 
\rehensive telecommunications system as competltlort for'funding and audiences, or can a 
Sfkable plan incorporate their extant facilities aiTd' organizational patterns into the 
s^tewide system? , J ' . - 

/eadors of^ textbooks and software must also be considered as a political force. Textbook fi 
publishers ^IIT undoubtedly be somewhat reluctant to see any changes in the adoption sys- 
tem as it'pre^ently exists; yet most pf them are already Into the production and marketing 
of ftulti-media software and tHus may see a telecommunications system either as opening new 
markets or else* as closing markets at the district level because of software availability 
through, the system. . ^ ^ - ^ , ^ . ^" 

» . * 

A system* depeTTdent on legislative funding will, 6f necessity,^ have to develop clear objectives 
as well as a broad base of citizens throughout the state who will support it. Constituents 
should be made aware that such a system takes time to develop and that it will not result In 
the instantaneous multiplying of technologies In each school building in the state. A plaru- 
for continuing funding rather than biennial appropriations thus seems Imperative. , 

Cognizance should also^e taken of the passage b^h^ 54th legislature in 1975 of S.B. 42, 
known as the ^'Public UtilitA' Regulatory Act." This act, which betomes effective January 1, 
1976* provides for regulation of public utilities, excepfgas, by the Public Utility Commis- 
'sion it creates. Specific utilities covered include those with equipment and facilities for 

conveying or transmi tiling messages or cormiunl cations by telephone, 

telegraph, or other electronic means, for compensation, excluding 

radijo.or television broadcasting stations as defined in 47 U.S.C.A. 

Section 153, as amended^and requiring licenses from the Federal 

Communications Commissi orNpursuant to 47 U.S.C.A. Section 301 and 

excluc^ing community antenna television systems. (S.B. 42, Article , 

I, Section 3(d)(2)) 

S.B. 42 also covers computer utilities that are open^to^the general public for subscription 
to their services, thus having a {potential effect on such activities as home learning systems, 
and the Conroission will have exclusive original jurisdiction over the intrastate business and 
property of all telecommunications utilities in Texas. 

Since changes In rates of a telecommunications utility potentially could have. a ripple effect 
on budgeting for a telecommunications network covering schools throtj^hout. the state, the pro-, 
visions for filing proposed rate changes and for protesting same should be examined, and 
their interpretation as the Act Is Implemented should be monitored. 

S.B. 42 also states that unnecessary duplication of facilities and capital investment for 
providing utility service constitute an economic waste not in the public interest. Thus, 
the bill prohibits public utilities from extending competing services to customers already 
being served. It provides that the Commission 

shall examine the specific facts of any proposed telecommunication 
utility service to determine if competition's capable of effectively 
regulating that particular-market. If the commission concludes that 
>competit1ve market forces would operate in the public interest in a 
particular market the commission may promulgate rules'^rand regulatiorfs 
prescribing the method and manner of competition to be^ allowed. (S.B. - 
42, Article X, Section 63) 
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Depending upon the distribution method{s) chosen, it appears that any decision to develop a 
telecoimiunications network using existing or proposed public utility facilities might result 
in coping with two regulatory agencies: the Public Utility Coimiission and the federal Com- 
munications Commission, since such a network would evidently be partially under the juris- 
diction of each. Thus, continuing attention to the manner in which the state commission de- 
fines its operational role is' essential. 

At the national level, a prime issue is copyright legislation; until this issue is resolved 
the softwaire for use in a telecoimiunications system will remain limited. 
» 

A further national consideration involves the amount and type of federal aid to public edu- 
cattOT: whether the aid will be categorical or in a lump sum to be distributed by the state 
e^ca^on agencies, whether its focus will be on materia^ or on personnel, and the Qxtent to 
wMch T/t will be constrained by the necessity for state compliance with other federal regu- 
latfSns such as those covering affirmative action and equal employment opportunity. Input 
from congressional constituencies may be a major factor in determining the direction of feder- 
al funding and the extent to which it may be used in developing a telecommunication's system; 
input to the Office of Education and to Congress from such lobbyistsias teachers, vendors, 
educational technologists, and librarians must also be considered. Unionization of the per- 
sonnel associated with the various functions of the system constitutes a further considera- 
tion, and one which is discussed at somewhat greater length in the section on Financing 
and Ownership in this chapter. 



ORGANIZATION 

General Considerations 

Although the primary thrust of this study has been technological, its recommendations cannot 
be made purely on the basis of technical factors. The derivation of a solution methodology 
involves the interaction of several key factors, and these in turn must be measured against 
the criteria developed. A common thread to all proposed solutions^ hovyever, must necessarily 
be the factor of the taxpayers' money. Financing is certainly paramount in determini-ng the 
amount of technology introduced into any educational system, and^ its spectre hovers over 
any decisions involving the optimal educational telecommunicatio'ns system to be reconmended. 
A parallel factor bearing on these decisions is the method selected for managing the tele- 
communications resources. With dollars becoming more and more scarce, the optimal organiza- 
tional pattern becomes critical. After all, we must answer to the public in general--and to 
parents in particular--in providing the most effective educational system possible within 
prescribed budgetary limitations. 

For the better part of the past decade, the federal , government has been heavily involved in 
applying technology to teaching and learning. The inflationary state of the national econo- 
my has sharpened the issue of educational productivity until it is now a primary concern. 
Costs have risen steeply in this same decade, from $27 billion to operate public and pri- 
vate schools, from kindergarten through college, Jin 1960-61 to $70 billion in 1970-71 (Na- 
tional Academy of Engineering, 1974). At the same time, the concept of "open" education-- 
open to anyone desiring to learn more either for personal enrichment or for professional 
advancement— is taking root in this country. Pioneered in Great Britain, the free-access 
systems now being developed in the United States as well are brave new ventures, launched 
more on the basis of Intuitive conviction than on that of hard data concerning national 
demand for learning opportunities outside the formal education^system. However^ there is 
much evidence, some of it reported In the chapter on telecomnmnications in other states, 
that provides strong support for the concept pf "open" education. This section is not in- 
tended to be a treatise on organization; rather, it is intended to review some organiza- 
tional patterns currently used in education, and to make some observationb that may lead to 
a recommenodtion for orcfanization that will enhance the technological conclusions presented. 

Strategies designed to persuade more people to make informed value judgments concerning tech- 
nology must take into account human behavioral patterns that show deep-seated resistance to 
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change. In the military services, this factor is offset somewhat by periodic jreassignments 
which have a tendency to prevent stagnation in any given position. However, in a more sta- 
tic system in which there is little opportunity (or desire) fo change, any changes *^ade • 
must necessarily be evolutionary in nature. It is doubtful, then, that any organizational 
changes in the Texas educational system tend infg toward radical rearrangement will ever meet^. 
with widespread favor or success. Accordingly, It is not our intent here to attempt to re- 
organize this system, but to discuss and suggest means of Incorporating newer technology 
Into the present educational organization. 

Alabama 

In Alabama, educational technology is the responsibility of tha Alabama Educatlpnal Televi- 
sion Commission (AETC), The AETC manages an educational TV network organized as shown below: 



Alabama Educational Television Network 
Organizational and Operational Structure 



Legislature 




A.E.T^C. 



Governor 



Networkiiig 



A. E.T.N. 
Broadcasting 



Operations 



- Engineering 



Public 
Information 



Program 
Coordination 



Programming 



State Dept; of Ed. 
Curriculum Committee 



Program Board 
Working Committee 



Program Production Agencies 



Program 
Board 



Citizens' Adv.' 
Comm. on public 
Television 



The AETC Is a "t^ke-charge** commission of five commissioners, appointed by the Governor and 
approved by the senate. The com/hission has responsibility for the entire network, including 
♦programming, engineering, and public information. The AETN provides state-owned broadcast 
television facilities that cover 97 percent o^ the state and are managed by ^ general mana- 
ger who has total responsibility for the /T?twork. The telecommunications^etwork Is shared 
with other state agencies. There is a Program Board, composed jof the heads of the institu- 
tlpns under contract with the AETC to furnish programming for the state network. The Program 
Board Working Qommittee consists of administrative assistants appointed by Board members, and 
has as its purpose research on and establishment of programming guidelines. The Programming 
Advisory Confnittee"^ was established by the Commission as a sounding board at.the grassroots 
leveli^ its members, comprising some 30 representatives o^ significant gfoups and organiza- 
tions, throughout the state, input their opinions and reactions to state network progranming. 
As can be seen In the above figure, the administration of telecommunications 'technology has 
been/ superimposed on the. total educational system of the state without changing the struc- 
ture of the Department of Education. Of particular note Is the placement of all teleconnuni- 
cations facilities in the state under one general manager and under the direct supervision- 
of the AETC. 
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Kentucky 



In Kentucky, the State Board of Eckication, a "take-charge" agency , leases educational tele- 
vision facilities from the Kentucky Property and Building CommissioTi, a public agency of the 
Commonwealth, empowered by the General Assembly to issue revenue bonds for the purpose of 
constructing edcJcational TV facilities. The Kentucky Educational Television Network (KETN)-^ 
is a state-owned combination multiply channel open circuit (broadcast) and closed circuit 
television system, with the microwave system leased from the telephone company. The Kentucky 
Authoritylbr Educational Television, a public agency and instrumentality of the Commonwealth, 
was established by the General Assembly to operate these facilities by contract with the 
State Board of Education. In Kentucky, ^11 teleeomnwnications technology has been organized 
under the Board of Education; however, a parallel to the Alabama system exists in that ^ne 



agency ha^s^^QiJijytete responsibility for the' network. 



KETN Structure 



Kentucky Property 
and Build^^ng 
Conrnissioh* 



-{lease)- 



Kentucky 
Bpar;d of Educatpr\ 



Kentucky 
Authority for ETV 



Operations 



Engineering 



Louisiana 



The Louisiana Educational Television Authority (LETA), a "coordinating" agency, is empowered 
to le«se, purchase, construct, own, operate, manage, and be the licensee of educational and 
public television and radio stations, including existing state agency telecorrenunications 
networks. The po^^r to establish policy to carry out its authority is vested in the mem- 
bers of the Authority, which consists of the Governor , 'the state Superintendent of Education, 
and the president of the Louisiana State Board of Education, or their designees, and 18. per- 
sons appointed by the governor wiyi the advice and consent of the Senate and coming from each 
congressional district in the state; Louisiana State University and A&M College; t^e Louisi- 
ana Coordinating Council for Higher Education; the presidents, officers or deans of the pri- 
vate colleges and universities; the-Louisiana School Board Association; teacher^ in the pub- 
lic elementary or secondary schools; the Louisiana Association t)f BrQadcasters; the Louisi- 
ana Council for Music ancl Performing Arts; the Oepaftment.of Hospitals; the Council for 
the Development of French in Louisiana; and the membership of the Louisiana AFL-CIO. Within 
this framework, sole responsibility and control are vested in the State Department of Educa- 
tion for the preparation, content, and programming of all instructional television used in 
elementary and secondary education; in the State Department of Hospitals for all medical in- 
structional TV. programs; and in the State Board of Education and the board of supervisors 
of Louisiana Stats University for all instructional TV programs used^^for granting college 
credits/ 

Here, again, the technology is divorced from the Board of Education; however, in this case 
^11 facets'^f educational technology (network operations and programming) are organized 
under one agency, LETA. (See the chart on the following page.) 
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LETA Structure 



Governor 



I 



Louisiana Educational 
Television Authority 



Liaison Cormittees 
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Executive- Director 
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Director 
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Director 
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Ohio 

The Ohio 'Educational Television Cormiission {t)ETC), a coordinating agency, is eharged witf^ 
the responsibility of ensuring the continued growth of educational and. informational tele- 
vision in the most efficient and economical way possible. The Ohio educational television 
stations are all independently operated and funded, so that the primary function of the 
Commission is one of coordinating the activities of these autonomous stations. The com- 
mission consists of 11 members, including nine business and professional leaders appointed 
by the Governor with the consent of the state^ Senate, serving, four-year staggered terms, 
and two statutory members: i the State Superintendent of Public Instruction (representing 
elementary .and secondary education) and the Chancellor of the Ohio Board of Regents (re- 
presenting higher education). . ^ " 

OETC Structure. 



Senate 



Governor 



Department of 




flhio Educational 


^ 


Ohio Board 


Public Instruction 


— ) 


Television Comnission 




of Regents 



As can be seen in the above figure, the educational technology iias again been orjanizetfirse- 
parately from existing educational agencies, leaving th$se agencies untouched. ^ 

SurffTwry * * ' ^ ^ . ' 

In sumnary, a qpn^arison of the organizational structuring of educational technology in Ala 
bama-j Kentucky, Louisiana, and Ohio re;^eals striking similarij^ies among all four states. 
Without exception, a commission has been authorized by the state governing body with respgn 
sibility for all educational technology, with representatives from the educational agencies 
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serving as members of the commission* The, telecorrmunicajtions networks established under 
the authority granted the various contnissions have been retained ^s entities responsible 
t(f the commissions, and in two of the states the networks cover all telecorranuni cations re- 
quirements of all state agencies. Such an organization would provide, in effect, an evo- 
lutionary change within the Texas educational system andjwould not radically alter exist- , 
ing management structures. . ' * . • ' 

• • • ' . • ' 

FINANCING AHD OVmEgSHiP . ; * " 

In Chapter V, various intrastate networks utilizing telecommunications were described in 
tenns of type, size, and cost. While no-attempt was made to examine all of these networks 
with a view toward integrating them into "one totalrsystem,"*a ^liminary analysis of the 
possibilities for financing and ownership for such a hypothetical system must now be con- 
sidered. • ' ^ 

A study of adoption ©innovations conducted in New YorJ; State (which essentially parallels 
the examination of possibilities for establishing a large, coordinated information-handling 
network within *the state of Texas) concli^des with the fbllOwing-'ma^or findings: 

* -. - • 

(1) Legitimization of thf innovation by influential pejES5ons within the system must 
occur prior to its complete in stall ati<)n. 

(2) The innovation must demonstrate a comparative advantage over competing activi- 
ties before it is readily accepted. 

(3) Incentives for adoption of the innovation should be evident. ' , 

(4) Installation of the innovation should accoTTrodate existing conditions whenever^ 
this can be done without limiting its effects. ; " , ' 

(5) Persons affected by the innovation should^ be involved' tn the decisi<>n to accept, 
reject, modify it. ^ . ... - - ^ ' 

(6) Innovations must be of sufficveRt magnitude to'' commit the-'adoptjng agaj 
the Success of the program/ (Hull and genson, 1972);. • ' 




This study con^rised a survey condu^c.ted among, 32 cooperating Institutions using ^ ra^s- 
tionnaire which was flljed out by e'^cn ERIC supervisor. {The -N^ York 'study an t|6ipa ted 
an ERIC-based automated information system, and.t>i&s tfe ERIC supervisors at e^ch insti- 
tution^ere the persons selected to respond to. the -questtionnaire J While ,the girid^ines 
jirovided t^its findings will serve as excellent <:riteria for justi?ying th$ installation 
of an infiovaxive system, the methods for f1nanc4ng such' a §ystem still .need to be addressed. 
Basically, the various techniques .for financing any statewide, systenf 'are as follo^ST ^ 

' ' * "* * ,f* 

(1) Through state approprf^ted funds. The majority of^telVo^'n^tatio/TS networks 
are funded thcoup state appropriations onlyir Tiie fundS^^ either confprise. a 
one-time appfoprfation or be granted on a recurring" ^^f(fe 1 tem). da s.ts Which is. 
adjusted according io rate of usage and/$r grdwth pre^ictjio/v^ ■ 

In Texas* budgets are prefTared on a^ basis of btenn'iubl-fcfnSl^ >nd.impieiri^ted 
in the various state agencies accordingly/ jjov^ve^^uth fat^ofij a's infj^tion, 
" *' excessive rate of growth, ijnderestlmating^ dif^.tr^ffic, tari/rr*ates, and rincneases 
in cost tend to negate accurate budjetufiorecaits over this long tim^ P^r^igd. : 
Yearly fund allocations have the ,ady^l:age of adjusting ta actuaJ.^jcosts't^^J^- ^ 
ever, initial operating fyxuds'ftwst' still be established. ' , /'J' . ' ' 

^ • ' ' ^ ' . * ' ^ - '^l ^ ■ > ^-^^ 

(2) Through inatching 'federal funds. These are generally support funds. whfcSi -are re-, 
la ted to national federal research programs. Jfiey normal ly ^^qui re a coosiderable 



commitment to federaV guidelines oh the part of the state and may extend for " 
■ longer than one Jtwo years. 

(3) ^Through state special bond, issue. Jhis type of financing is normally used for 
• building construction and falls into the category of long-range financing as 
part of a comprehensive plan. 

(4} Through state-ovmed subsidfary' corporations. There are wholly state-owned sub- 
sidiary corporations which are run by a self-supporting sales or service type 
. of -operation. These are mainly util ity-ori^ted» although they^nay include, 
' ^ in some special cases; companies with educational objectives'. 

(5) Through prive^te foundations and' philanthropic agencies. 'In many Instances, a- 
state may, obtain funds from private founda^tions such as Ford, Carnegie, Guggen- 
heim^ Exxon, Moody, Clayton, etc. , for buijdings, equipment, or research for 
public education. It is not inconceivable' that such coverage could extend to 
^ the ase,of^new?r technologies, -such as satellite ground sta^tions for providing 
educational services to remote areas. Foundations r«)nnally require some match-' 
ing funds from the grantee; tWs varies with the type of 5>-ant award. 

A combination of two^or more of the above methods could conceivably be used within a state. 
^ Another method of financing which is not described above and which requires. participation 
by one or mors- states is consortium funding: the banding together of several states to 
'fund, for example, a sai^ellite deliyery.systen dedicated to educational applications. This 
method may or may not include federal agencies, but mi/st be considered among the alterna- 
.tives for financing and cost-sh*arigg. 

^ Ih t/ie financing of a statewide educational telecomRinications system, assuming that funding 
were determined, several ^ther points Would,have to be clarified concerning ownership and 
regulation. Ownership may comprise state purchase of alTequipment with state-appointed person 
nel having inhouse respGTisJbility, for operation and n^intenance within either a centralized 
or .a decentralized organization; or it may tn\^1ve a lease agreement for'services or a 
contract for operation and ifaintenance on a "turnkey" b^sis. A brief mention of the advan- 

- tages and disadvaVitages of each strategy follows: , . . 

^ AJvaiTn?afc|es'"of State Ownership ^ . " ^ • 

(Jj) It allows for coTiplete control of the sy^t^m and freedom to operate it, v;1thin the 
^ • constraints of regulatory legislation;- and it allows for improvement and updating 
of the system as required to be more, responsive to the needs of the user. 

.(2) The apparent costs are generaVly less than those of a lease system, based upon an 
, ^ amortization ^period of ten ^ea'rs or more for system payout. 

(3) It allows for centralized, efficient ^sVstemwide operation. 

Disadvantages of State Ownership • 

^ (1) It r^quir^ a heavy initial outlay of capital for plant, building's, and spare, parts. 

(2) It requires the recruitment and training of highly skilled, technical/engineering 
personnel, resulting In high additional costs for state manpower. - 

(3) It^ places the state in competition with* private/commercial companies. 
, '(4) It cannot 'guarantee efficient, full system otilization. 

(5) It involves hidden costs of an increasing permanent, bureaucratic overhead. 




Advyitages of State teased or Contracted Services,. Equipment, or Facilities 
<1) Capital investment for equipment is low under a leasing arrangement. 

(2) The problem of obsolescence is minimized, 

(3) The question of responsibility for maintenance and operation of the system is sim- 
plified. 

(4) Hijiimal augmentation of supervision and of manpower is required on the part ^ 
state. 

(5) It invites competitive bidding. 
Disadvantages of Leasing Arrangements 

(1) Cost control cannot be guaranteedf as overruns for unanticipated costs can exceed 
the budget despite contractual agreements. 

(2) There is a. lack of direct supervisory control of system operations and maintenance. 

V (3) There is little or no flexibility in adjusting to the fluctuating needs of major 
users of the system, i.e*, loading balance. 

Regulatory Aspects ' ' 

The Federal ConmunicatiQns Corrrolssion regulations apply to telecomnaunications systems whether 
owned by the state or by a coninon carrier. In either case, a group of specialists must be 
formed to administer regulations, gather report data, and assure compliance with the detailed, 
complex, and ever-changing regulations. 

6)St1nq Out a System 

The decision as to whether it Is cheaper to own or to lease a system can be .made in the con- 
text analysis or planning stage by taking into account the following cost elements: 



0) 


System acquisition costs, .based on 5-year 
amortizition 


costs/year = annual costs 


(2) 


• 

System maintenance costs, 8 7.66% of cost 
of acquisition, per year % 


yearly maintenance costs 


(3) 


Software costs, based upon'5-year annrti- 
zation 


software costs/year 


(4) 


Staffing costs per year, based on number 
of personnel tines number of years 


total personnel costs/year *^ 



The sum of the four annual cost items represents the cost side of the cost-benefit 
fraction, the benefit side Is usually represented by total student hoUrs, so that 
when th^ fraction Is reduced, the resulting unit indicates cost per student hour. 
Estimators must r^-ember to deduct all idle time for the computer, inclciding nig^ 
time, and weekend and summertime non-use, if any. 

A specific example of costing out 4 computer system for use with computer-assisted instruc- 
tion is given in the table on the following page, developed by the Hewlett-Packard Corpora- 
tion for the HP-2000F #205 instructional system. 
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ERIC 



THE OPERATIONAL COST OF CAI* 



HP-2000F g205 Instrukional System 

65000 Char. Central Processor * 
> 16000 Char. Communications Processoj* 
)•. 9 Track/800 CPI Tape Drive ; 

23.5 Million Char. Disc StoVage Unit " ' 

Systems Console, High Speed \Tape Reader, Cabinets 

' \ " " ' 

Supports 32 sinultaneous users foi^ Computer-Aided Instruction,' Problem Solving (User Pro- 

granming), and Packaged Applications. 
COSTS: ■ . . \ 

Cojnpu^r System : ' ' ' ,\ 

Purchase Price, Approximately $90,000 

Annual Cost (5-Year Amortisation of Purchase) $18,000 

Computer System Maintenance : , 

Approximate Annual Cost ($5!^5/month x 12 months) " 6,900 

Proprietary Software : 

One-time Leasing- Charge, Approximately $5,500 : 

Annual -Cost (5-Year Amortization) 1,100 

Terminals: (ftSR-38, Hardwired) 

Purchase Price, Approximately $1 ,500/Terrainal 
32 Terminals = $48,000 

Annual Cost (5-Year Amortization of Purchase) 9,600 

Terminal Maintenance : 

Approximate Annual Cost 

($25/month/tenr.inal x 12 months x 32 terminals) * ■ •. 9,600 

Staffing : ' . 

One Professional {H Time) ' 10,000 

Two Part-Time Student Assistants . 8,000 

TOTAL ANNUAL COSTS $63,200 



COST PER TERMINAL HOUR 
(Based on Total Annual Operational Costs of $63,200) 



Days/Year 



Hours/Day of 32 Terminal Usage 
10 ■ 12 14 16 



18 



20 



22 



37 
23 
12 
03 
95 
88 
82 
77 
73 
69 



10 
99 
90 
82 
76 
71 
66 
62 
58 
55 



91 
82 
75 
69 
63 
59 
55 
51 
48 
46 



78 
71 
64 
59 
54 
50 
47 



0.44 
0.41 
0.39 



0.69 
0. 62 
0.56 
0.51 
0.47 



44 
41 
39 
36 
34 



0.61 
0.55 
0.50 



46 
42 
39 
37 
34 
32 



0.30 



55 
49 
45 
41 
38 
,35 
33 
31 
,29 
,27 



0.50 
0.45 
.41 



37 
35 
32 
30 



0.28 
0.26 
0.25 



•From Hewlett-Packard (Cupertino, California: Hewlett-Packard Data Systems," 1974). 



Table IX-a 



lX-37 



The Question of Unionization 



Another possible factor in the overall consideration of lease, vs, ownership of a statewida 
telecommunications system is that of unionization within .the communications field. It cofld 
be argued, for instance, that -reliance on a privately-owned system whose employees were un- 
ionized could endanger the smooth oper^'on of the system if and when such employees went 
on strike and that for this reason Texas should perhaps seek state control and ownership of 
such facilities. Although unioni^ioii does appear at first glance to be a'major factor 
here, examination of the current situation in Texas indicates that, strikes within private 
corporations are not that likely* , ' * \ 

^ ^ « » 

Certain support function organizations are preseatlj^ unionized (%uch as:*tfre United* Comnuni- 

cation Workers of America, contracted with Bell Telephone, and vari-ous union? within -the 

transportation fields—railroads, air freight, etc.), but man/ pther ctpfp^ni^^ stjch as 

IBK, which would perform the highly technical and managerial functions involved In running 

a state telecommunications system are not unionized and are nqt likely to be any time soon 

because the con^anies themselves presently provide quite adequate benefits to their employees 

and there is no real impetus to unionize. Although those organizations that provide support 

to^the hardware suppliers would also have. to be relied upon by the state,- the real issue here 

is not whether strikes within the support companies could be averted by a state-owned system, 

but whether the eventual likelihood of strikes ^withiti the telecommunications system itself 

would be reduced by a state-owned system, * ' . ^ 

. > 

As the state law presently stands, civil servants cannot Wgarlly strike and/if they do In- 
deed strike illegally, they can be fir^. Additionally, the only public servants who can 
bargain col3ect1ve?y (without striking) are certain groups oi policemen and firemen within 
municipalities (or other political district?,' such as countife^) which have (through local 
option elections) approved the state law guaranteeing such rtlghts to bargain collectively. 
Efforts to "unionize** the oivil Service s^fstem in Texas are turrently not well organized, 
and legislation approving callective barga1al&g^,for all civil servants Is not likely to 
come in the near future; however ,= within ^the*past 15 years, most of the growth of unions 
natipnwide has-been in- the public sector and the possibility still remains that state em- 
ployees -ultimately may be organized. 7.' 

Thus, although unionization may be a mindr oonsidoration in the overall decision as to >/he- 
ther the state should lea^^- or own statewide telecommunications system, the advantages of 
private management of such a s^'Stem, oVobab^y O'^tweigh the remote cnofn-c tl*cst strikes would 
-disrupt its smooth functioning, l^.private company would maintain equipment, se- tnat th e 
state would not have to provide cons.tant in-service training for maintenance personnel and 
such^ ccnnpany would update the,equ1pA«nt and be responsible for any malfunctions that might 
occur* 

However, the pros and cons of using Onion personnel vs. using -civil servants are so subject 
to change tea,t they will not be discussed here' in greater detail, and the question should 
be analyzed further in any future plans for^a statewide system. 

.POTENTIALITY ' ' 

A crreVul review-of the foregoing narrative indicates that there" are several options with 
varying degrees Qf potential for educational achievement. 'This is exactly the case. The 
real problem is that of meeting local needs with methods, that will neither fall snort nor 
obsolesce and yet will not cost a king's ransom. * • . 

further careful analysis is necessary, and this 1^ provided in the next chapter as a lead- 
in to the conclusions that are drawn there. ^ • ». 
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PRfciS 



Analysis of all the data and information gathered, assessment of possible 
alternatives, and application of the objectives and criteria lead to our 
specific findings and conclusions^ This portion of the report begins with 
a discussion of three broad topfcs: technique of analysis, diversity of 
source of findings, and the rrailtiform nature of the conclusions (which 
have several levels of significance). 

This IS followed by presentation and discussion of conclusions in specific 
areas of activity: technology, financial (and ownership), organization, 
political, human, and strategy, respectively. In each^of these areas, there 
is a discussion of relevant points followed by the. enumeration of specific 
conclusions. 

The last major section establishes that the conclusions have certain charac- ' 
teristics: they involve technologies which are forward-looking, long-lasting, 
compatible, non-disruptive^, comparatively inexpensive, and flexible, and 
which embody the element of participation and facilitate individualization. 

The main. thrust of the conclusions is that education would best be served by 
the expansion of an already extensive cable TV network (CATV) toalmpst jill 
school campuses; that the same network can provide narrowband channels for data 
transfer and for CAI/CMI; that such a combination could provide the greatest 
opportunity and flexibility for the least cost; and that all the programs of 
the Instructional Resources System would be served by such a system. 
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DISCUSSION 

Technique » , ' ' 

Although this does not constitute a conolusion within the study/but rather one about tha 
study, we now realize, with hindsight, that we have used the Delphi Conference methodology 
in sharpening the focus and narrowing the scope to point to specific possible solutions. 
The Delphi Conference Is similar to the general Delphi technique, which utill2e5;;eorre- 
spondence, except ^hat in the conference method the elapsed tirpe required can be shorter>ed, 
and there is direct Interaction between the persons involved. {In the standard Delphi 
process, such Interaction normally does not exist.) The conference method has some other 
advantages as well: It provides a relatively equal flow of Information to and from all 
participants; it can minimize adverse psychological effects. through discussion of problems 
and subsequent alleviation of fears; and it allows conferees to participate for longer or . 
shorter periods of time according to their individual requirements. However, although It 
may sound like one, it is not the same as a commfttee meeting by any means, and should not 
be so considered. We realize now'that we have used the Delphi Conference technique for 
the latter portions of this study, although we did not specifically Intend to do so, and 
that we have progressed with reasonable agtlity to amend 6ur thinking on the basis of the 
dIscussioDS and interactions that evolved. (Turoff, 1971) 

Diversity 

The preceding chapters make certain specific points; in addition, summaries, irrplications , 
and even some definite conclusions are presented. There Is no easy way to bring all these 
various points together, because even those that are fairly evident in themselves may not 
relate clearly to others, and the overall conclusions may necessarily vary from those of 
any one chapter. In the rest of this chapter, then, we will present those broad conclusions 
that we can- draw, from material anywhere in the report, as Integrated with other information. 

Nature of the Conclusions I 

We further realize that the conclustons we can draw are not all at the same level , nor nec- 
cessarlly of the same consequence. Many of them are subsidiary to, or interlocking with, 
others. Having drawn our tentative conclusions, we see the need to reorganize the methodo- 
logy and the order of their presentation to make them more logical and more readily under- 
standable; thus, the sequence in which they are stated here is not that in which they were 
actually formulated. 
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Technology 



General trends . As can be seen from the foregoing material, a strong tendency {Presently 
exists to direct instructional technology into the realm of the audiovisual. Including 
television, motion pictures, and other audiovisual technologies that are eminently sue- - 
cessful 1h conveying information and ideas to students. As a secondary point, there 1s a 



strong and growing trenrf toward the use of computers, both for management and for Instruc- 
tion. The use of computers in 'certain kinds of instruction may be limited, but in those 
areas where it actually is useful it is proving to be very successful. So, it ts slowly 
gaining -acceptance and broadening the areas in which it can be used. In addition to these 
two techniques, audiovisual wideband presentation and computer-assisted/computer-managed 
instruction, there are several kinds of terminal equipment for display and instruction 
which are also becoming more accepted. 

The video cassette is obviously coming into wider use, and it will be followed rapidly 
by the video disc. In the field of computer technology, there are not only keyboards 
similar to a teletype, but usually cathode ray tubes and very frequently audio transmit- 
ting devices, either tape or disc, that can provide a verbal analogy to the presentation 
on the picture tube. Almost all of the devices now coming into use are moving away from^ 
the paper print-out type of teletype materials and going toward visual displays with li^ht 
pens and other forms of machine responses that are both audio and visual. 

Considering the relatively high density of commercial CATV in Texas {see map on p. Y-20), 
it can be concluded that the extension of this service to all of the cities, towns, and 
villages in Texas would be relatively inexpensive. Possibly the CATV delivery systems 
could be encouraged to extend their service at their own financial risk, or possibly the 
state could subsidize this in part in order to guarantee extension to all school build- 
ings. This done, wideband television channels would be provided in sufficfient quantity 
ts> every school building in the state. Insofar as the large cities are concerned, where 
CATV is not now available, a recent change in FCC regulations permits the installation of 
cable television in these cities provided that certain channels are made available for 
educational use, which would give the entire state an adequate network. Since every CATV 
system can provide up to 35 wideband channels, a humber of these could be reserved for 
educational use by the state and could be linked into statewide or regional networks. 

Any one wideband channel cap be multiplexed to provi<Je several narrowband channels, .which 
would permit audio. transmission, teletype transmission, and, most significantly, computer 
transmission with a number of channels operating simultaneously, so that different courses 
could be provided to different schools at the same time. It would be necessary, of course, 
to provide suitable terminal equipment in whatever quantity were deemed feasible to each 
campus. However, the primary advantage of such a sy^tentnvould be th^ it would assure the 
availability of interactive. television, computer-ass isteS instruction, and computer -managed 
instruction, offering a close approximation to what apparently is slowly developing in 
terms of the home learning center. Thus, the ability to use the same techniques and the 
sajDe software both at homeland in the school appears not only possible but probable. 

Management There seems to be no question but that, wherever feasible, management informa- 
tion IS being handled in Texas on an automated basis > with computer centers located at 
several places within the state. Various school ^districts and education service centers 
are satellited on these con^^ers and 'are obtaining service from them. Thus, the avail- 
ability of computerized instruction in several locations will provide the opportunity for 
still further improvemerit of managecnent systems throughout the state, while following 
existing acoustic techniques and directions without disruption. The flow of information 
from schools to districts to regions to the Capitol should proceed In logical, syistem^tic 
fashion, and mor^ information should reach decision-makers faster than has previously 
l)een the case. Similarly, with regard 'to distribution, comprehensive statistical analy- 
ses of information can be distributed rapidly and widely to the levels wher^^it is needed 
for comparison with and understanding of local statistics. 

Dissemination . Another program of the Instructional Resources System comprises the adpp- 
tion of appropriate technologies and the dissemination Qf information about these and other 
technologies statewide, so that decision-makers at all levels can know what is presently 
available, what ongoing research is in the process of discovering, how well new technolo- 
gies are working, what other people are doing, and what the prospects are for the future, 
so that they can use this information in their own planning. An automated information 



network su^h as the one described here as being' appropriate for instructional purpos^es would ^ 
also be appropriate for dissemination of technological information, as this Information 
could be .computerized, automated, and*distributed on a statewide* basis according to specifi- 
cally expressed needs^ thus satisfying the, overall requirements of the Instructional Resources 
System. • ' ' ' " 

Similarly, other educational Infortnation coald be distributed through the same channels. 
For example, a system ^uch as the Texas Information- System (TIS) could operate over such -a 
network, and telaprinter-type distribution of ERIC searches, new information released-^ or 
other rraterials appropriate for dissemination could be made to and from all stations. 

Whatever successes education may have enjoyed in the past few years, rapid and efficient 
dissemination and diffusion do not constitute one of them. Further study and testing would 
be not only appropriate but probably imperative befofe undertaking any further dissemination 
efforts In Texas. 

National nets . It is not possible to say at this time that national educational nets will ever 
be established, or, if they are, to indicate -exactly. -what they will con^rise. However, there 
-is no question but that those national comnunication nets ^presently existing, such as. ARPA 
aiid those belonging to the military services and various other users, ai^e all based on compu- 
ter management and dissemination, and 1t is mo$t likely that If a natijonal educational net Is 
formed it will have a similar base. Thus, if Texas already has such a system in existence. 
It has the best possible opportunity for beconang part of a natft>nal net and possibly for 
being one -of Its initiators. . " . . 

Software. As can b^ seen from a review of the chapter on software, there are still several 
obstacles t|^the full utilization of educatlonaJ software on a district-wide or ev,en regional 
basis, including restrictions on coRyright, duplication, etc. However, these restrictions 
seem to be loosening and It is l.ikely that, if a prime contractor can be obtained who will 
do some of the systerns engineering work and prdyide some of the hardware, such a contractor 
could also provide software for more than just local use. This software, in addition to being 
"suitable for widespread use, would also be up-to-date^ adaptable, and flexible. In any case, 
the availability of software for computer use and for television replay is Increasing rapidly, 
and In another few years there should be a favr^y complete set of software for all subjects 
at all grade levels. 

Technology summary . The following findings and conclusions may be stated: - 

■* ' ^ ^ 

{]) That there seems to belittle advantage in expanding broadcast television^ since 
other delivery systems for the same materials are cteaper, nore flexible^ and more 
efficient. 

(2) That commercial CATV networks and delivery systems now blanket Texas v even in 
heavily populated areas, and that ft would be relatively Inexpensive to extend 

'these .to all towns -and schools and amalgamate them into a conppeheifsi ve system. 

(3) That such a CATV system could provide network, regional^ and lo^al programming. 

(4) That channels in such a system could also be leased for educational purposes other 
than television; they could be rmjltlplexed to provide man^f, narrowfa'and channels to 
be u^ed for" voice, data transfer, teletype, comp^iter-asslsted/computer-managed 
<nstruction,* and other audio and digital services. 

(5) *That several types of terminal facilities (vicfeo cassettes, teleprinters, TV re- 
ceivers, TV prpjectlon) could^be used^wlth such ^system, with this decision left . 
up to local authorities. . , / ^ 

(6) ^That both the audiovisual and the computerized programs could be r^ahaged at local, 
district, or regional levels. 
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(7) That the manageraent information network of the Texas Education Agency now provides 
some initiation of the CAI/CMI methodology', and that the additional regional expan- 
sion seems warranted* ^ , 

(8) That a combination of audiovisual programs with CAI/CMI as the instructional tech- 
nology and CATV as the primary delivery systea meets all the basic objectives es- 
tablished for a telecommunications system, as well as -scoring highest on the 
various technological criteria* , , - 

(9) That study ani testing of methodologies for technological dissemination and diffu- 
sion seem wariranted. 

Financial and pwnership 

/ 

General . There i^ a real need to establish a statewide, cost-effective, educationally-orient 
telecommunicatiohs.^etwork to sen/I as: ' . 

(1) Ar c!>^chanism for the dissemination of video-related instructional matter (live TV 
p/ograms, video tapes, video cassettes, video discs, etc.); „ ; 

(2) 'A con^uter-1 inked network for remote access terminals using interactive techniques 
> (cocnputer-managed instruction, etc.*); 

A management and information tiandling network to tie Ig major school districts and 
• , education service centers, with a wide variety of adro-inistrative, n^anagement, and 

/ Instructional {learning resource center) materials beiRg handled on the same networ 

/ ' ^ ' ' - ' 

The policy and the strategies for the financing, implementation, operation and maintenance 
of such a network must be^^left for the State legislature to decide on the basis of recojftiienrr 
dations from the Texas E^accition Agency, subordinate agencies, and school di^trfctt. ^JLogical 
ly, any larg§-scale commitment and/or long-range plan must begin with the^type of e^J^^tion 
now carried on t^. the decentralized, autcnc^us education Service centers/ ' ^ 

To the maximum degree possiye, the state must subsidize any new.^stem^ jfffiethsr it is CAlY 
.or anything else, although it shouW attempt. to split the costs wjth local school districts 
wherever practical. y " ' ' ^' . /' 

Financial summary ^ The f^lT^^g conctbsrons may be made:* - ' . 

(1} That the greatest pote^^JNT for the establishment of a stat-^'wide wideband telecom- 
muj^atipns network at i^nimal cost lies in tfee^tf'se of the existing intra-state, 
■""iepend'ept, conrrercial CATV systems,. whitV '^€1d, be inaximally expanded through 
nted;state 'Subsidization inducecservts.. ' " * 

. /^' Jt y-. 

in«jt Gi^Rerci^l (leased) opera^t^ >s^robabl/'the most efficient and least costly 
^hod**of V^ablis^ng and operating S'telectenunications network, with cost sharing 
between the state and^c^l schoor districts on the basis of a fmjtually agreed-upon 
formula, ' - ' 




(3) That* the technicaV^uf^flJnes-foXfiesign of such a telecommunications syst^ must 
be generateS^by local iJ%i^^jid by state educational agencies on a coordinated and 
evolutionary basis, witK onions for changing and updating the technologies as 
the system gf^s^-^^ 

' ^ , ^ 
Organization * * * ' ' 

Genera^U In recent years, the federal government has been increasingly concerned that funds 
directed toward specific targets wfthin, states and cities be used Intelligently and effective- 
ly. As an indication of this concern, Section 1202 of the Higher Education Amendments of 
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1972 calls for tijte creation Of j.i^a^^'tpJanning groups to coordinate prograjns and fund allo- 
cations, panl^cularly in the ov^-apptng ^iS\^,of vocational, adult, and career education. 

A logical extensipn of tfris -i^ate^Tinnfh'g philosophy, which adheres to the principle of 
local participation"^ Ve^pc^tWTUy, would be the creation of a state council (or conmis- 
sion) of educational .^^^^^jgy. Sach a council would have as its, primary activities coor- 
dination and stimul^^c^OT the application of educational technology to all educational 
activities in the sta€e where this v/ould be efficacious. Specifically, it would provide 
policy and systems studies; make surveys of educational technology activities throughout 
the-statei inventory resources; facilitate development of course work>*prdvide for teacher 
trainings perform research on and evaluation of applications of educational technology; 
be responsible for dissemination of technological information^ and recommend demonstration 
projects. The^council would bg composed of members of the public; Tnembers'of the educa- 
tional community, including teachers and administrators; and professionals from the areas 
of educational research, design, planning, and evaluation. In a recent study, the Nation- 
al Academy of Engineering recommended the fonriation of several related agencies and mech- 
anisms, at bot^ federal and state levels, as shown in Figures X-A and X-B. (National 
Academy of Engineering, 1974) 

A working example of such a council can be found in the Minnesota Educational Computer, 
Consortium, an organization formed by a Joint Powers agreement between (1) the Comnunity 
College System, Department of Adfiinistration, Department of Education, State College System, 
and (2) the University of Minnesota System. Additionally, previous sections of this report 
have indicated that tne systems of educationaTtechnology in Alabama, Kentucky, Louisiana, 
and Ohio are all organized in remarkal)ly similar fashion, in th^they are assigned to com- 
missions (councils) having organizational responsibilities and memberships, which closely 
reseni)le those previously described; and the telecommiinications networks of these states 
have been placed under the control of these commissions^ giving the conmissions total re- 
sponsibility for .educational technology. 

Organizational surrmary . The fol-la^ing cojiclusions^ are apparent: 

That the establishment of a state council (or commission) for educational technolo- 
gy in Texas has great merit and would pent^it the establt^ment of authority and 
responsibility with regard to existing and projected educational technologies. 
Council authority and support would extend dotrm to the learning resource centers 
at the canrtpus level, as well as intenneSiate levels; the council would be respon- 
sible to .the State Board of Education. 

That the various educational^ telecornnunications networks, currently extant within 
thji state be incorporated into one coordinated operation and placed under the re- 
s^nsibility of one state agency, reporting directly to the council previously 
described. (It should be noted that the framework for just ^uch a network pre- 
sently exists within the lelecomriunications Services Division, Board of Control.). 

That locaf and regional responsibilities be delegated as logical and appropriate, 
depending on the integration of technologies and n?ul ti-system usage that is planned. 

Political , ^ * * 

General . Political factors which demand consideration in implementation of the use of TV, 
video recordings, computer-aided learning, and information transmission/dissemination fall 
basically into three areas: (1) existing legislation and political realities; (2) dissemi- 
natiorr and Interpretation of information concerning the proposed telecommunications services 
to a diverse number of influential groups and persons; and (3) persuasive cornmunicatioo with 
those persons and groups who are. in positions to influence the decision-makers. 

It is obvious that unless a system of educational technology has the support of both legisla- 
tive and executive officials at the top levels of sta.te government, it cannot be impleirented. 
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•Taken from National Academy of Engineering; Corrmission on Education, Advisory Committee 
- Of Issues in Educational Te<^nology, Issues and Public Policies in Educational T echnology 
(Lexington, Massachusetts: Lexington Books, 0. C. Heath and Company, 1974), p. 3&. 



either from the standpoint of financing or that of the human factors involved., Care must 
be taken to identify objectives in a^vay that wil,l ffighlight the educational excellence 
such a system could provide and to define the parameters of its operations so as not to in-l 
terfere with. or impinge upon existing information offices and regulating authorities. 

Since governmental offices are especially sensitive to a wide variety of constituents^ care 
ful planning is essential to gain the support of various constituencies who may, in turn, ' 
support the system to their elected officials. These constituencies iridiide education ser 
vice , centers; colleges and universities; individual school districts/espeically those ser\ 
major population areas; state board of education members; professjopel associations and un^ 
and the 'vendors/producers wno ir.*ould supply equiprent and software for such a system as wellj 
as those currently competfng for textbook adoptions. . , j 



mg 
ons 



In some communities, the issue of local vs. statewide control pf content and methodology may 
be a potential issue. Amon^ many potential supporters of the system, it ma/ be necessary 
to overcome a distrust of technology and a reluctance to use it because of its potential fo^ 
decreasing the arnount of human interaction that takes place within the schools. Parents, 
teachers, and administrator's (all of whom are also voters) should be led to see that the 
nature of personal Interactions may change as a result of using technology and that their 
quality actually may improve. 

If and when it is possible to overcome most of the problems of orientation to the concept 
of telecommunications, to indicate its potential for irrproving learning, and to provide as- 
surances that it will not result in dehLmanization, further major political considerations 
are related to funding--an indication of degree of commitment as well as of the realities 
of priorities in the use of available monies throughout state governirient. 

Thorough planning for interpretation of the system, for public relations functions ,^aad for, 
activities to gain support is essential. 

Summary . These conclusions may be stated with regard to political considerations: 

(1) That a planned program of dissemination and 'interpretation of information to all 
potential supporters of the p/ooosed telecorirajnications system is an essential 
element in its initiation and continuing operation. 

(2) That objectives of the system should be carefully stated and articulation of the 
system with other state agencies and their systerrs should be defined before soli- 
citing the suppbrt of persons and groups who are in a position to influence the 
decision-makers and funding sources. 

That grassroots. support from the multiple constituencies whose schools will be 
served by the system is also essential and (mjst be sought. 



Human 

General . As previously discussed, all human beings have an innate reluctance to accept sud- 
den or major change, and thus an^y innovation must be carefully planned out and presented 
gradually in increments of reasonable size. The implementation of the Texas Instructional 
Resources System and of tne subsystem of new and expanded telecommunications technology 
which will accompany it cannot take place all at once; it must occur in measurable steps 
and phases, some simultaneous, son^ overlapping, and some sequential, and it must include 
provisions for adeouate preparation of atl the persons who are to.tie^ involved. Such pre- 
paration will not .comprise a one-time training course, but a coniprehensive and continuing 
effort, and one whicn must oe scheduled to coincide with and complement the installation 
and implementation of the technologies thems'elves. ^ ^ 

Since the introduction of some of the more sophisticated technological innovations into pub 
lie elementary and secondary schools on a statewide basis will require the assistance of 
trainedspecialists if these innovations are to be used effectively, provision will have ^ 



at 



to be made 
clfes which wi 
auccreditation 
vised which 
curricular un 
al training 



an early stage of development for identification of the specific competen- 
1 be required, certification of personnel possessing these competencies , 'and , 
of institutions in which they can be trained. Guidelines will need to be de- 
are compatible with existing certification and accreditation procedures, and 

its will need to be developed to fit into or to supplement ongoing educartioni 
programs. 



Training in tie use of the newer technologies will be necessaVy not only for the specialists 
who will ass]^^t schools in their implementation, but, on a lower level, for all the te.achers 
with them on a daily basis, Thu4L, all teacher training programs must begin^to 
include compohents structured to give students a. basic understanding of the nature and poten- 
tial of the.virious technologies, as well as some basic- competencies with regard to their 
^ot all 'the necessary training can take place via academic programs, and other 
)e devised for imparting it to school staffs. Special institutes, seminars, and 
workshops are possibilities, for both pre-service and in-service training, as are. lectures 
and demohstrapions by h^ighly qualified speciali-sts. Finally, in the case of Texas, it would 
t^e appropriate for the Regional Education Service Centers to assume a major role- in providing 
technological information and assistance, and perhaps in sponsoring a number of organized 
learning'activities for teajchers and administrators. ' 



Summary , In conclusion, the following stateifients may be made: 

<1) That. guidelines for training of technology specialists must be developed which 

are compatible with existing state certification procedures and national rules for 
accreditation of training institutions. 

(2) Th^i^etirricular units teaching the effective use of innovative educational technolo- 
gy must' be developed for incorporation into the ongoing programs of teacher training 
insytutions within the state. 

(3) That provisions rmjst be made for continuing, in-service teacher training in the use 
of innovative technology. 

Stcategy 

General . As stated in the previous chapter, one major educational goal is to provide equal 
opportunity to all pupils within the state. Of course,' educational goals for Texas are not 
limited to this. State go^ls and objectives should be comprehensive and uriiversal in that 
they should reflect future considerations and longer-term goals for education in Texas. 
Additionally, such goals and objectives should be published, disseminated, and distributed 
throughout the state so that all administrators can understand and concur with them. 



After goals and objectives are well-established and well-defined, itJis possible to proceed 
to the development of an overarll solution strategy which should incl^b provisions for meet- 
ing the "various objectives and should be flexible enough to withstan^ny changes in the 
political temper of the country or the stale. Contingency strategie^should accompany this 
overall strategy, and, again,- such strategies should be made known t^all involved in the 
implementation, process. 

In this case, it has been concludeji that educational technology can serve Texas adequately 
and, in fact, can provide answers tb many of the problems now facing the state in the areas 
of organization and curriculum. It is apparent that establishment pf a statewide system 
of educationa.1 technology would provide a certain uniformity and therefore help equal i^ 
opportunity of education for all , students.. Provisions could, however, be made for locar 
control of individual curricula to meet specific software requirements. The individualiza- 
tion of attention received by students under such a system would contribute to an increase 
in the efficiency of the entire educational system. And, finally, the system could provide 
a mechanism for continuing education of adults as well as channels for citizen feedback 
and participation. 
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After the realization that educational technology can indeed provide Texas with a solution 
to many of its educational problems, it is then necessary to decide which technologies will 
best meet the collective and individual requirements of different factions in the state. 
Specific details of .the implementation of the solution strategy, however, should be worked 
out on the basis of the technology which is ultimately selected. 

After the technology system to be used In Texas has been decided upon, it, is theri' necessary 
to make provisions for the organization and funding of such a structure. As it presently 
stands, Texas has a relatively y^ell-def ined educational system, under the auspices of the 
Texas Education Agency, the Regional Education Service Centers, various independent and 
consolidated school districts, school boards, and the schools themselves. Since 5uch a 
structure already exists, with some funding already allocated, it would probably bg^ most 
acceptable to fit the plans for the proposed system of educational technology into this 
structure, with only minor inodifications. Specific structural suggestions have been pre- 
sented earlier in this c*iapter under the heading "Organization." An additional considera- 
tion at this point, paralleling the development of the organizational structure, is that of - 
providing a timetable or schedule for implementation of the technology. 

Funding for implementation of ^ecific educational technologies^ for operation and mainte- 
nance of the entire system can come ultimately from private sources (foundations, etc.) 
or from state and/or federal monies.. Additionally, some money for maintenance and i?rovi- 
sion of additional software could come from local funds, but it can be assumed that funds 
corrring from such sources will be somewhat negligible (cf. results of the needs survey) and 
it is probably 'wise^ not to r^ly to any great extent upon local coffers for funding. In 
the process of developing a plan for funding, specific budgets and schedules should be de- 
vised and figured. This would include an examination of maintenance, personnel, and supply 
requirements, as well as other operational items. Drurmting up bu^>port for the educational 
technology system is closely tied to funding, and it is necessary to open the lines of com- 
munication in all directions early in the course of the implementation process. Provision 
of such lines of comiminication for feedback from citizens and local administrators and for 
education of the citizenry of Texas concerning the proposed plan for educational technolo- 
gy should also provide a route for the continuing dissemination of information to admini- 
strators and other school personnel. 

Perhaps the pivot point of the entire Implementation process is that of citizen and govern- 
ment approval of the very idea of the educational technology system. It is especially 
necessary th,at the system have grassroots support at the state level, and it is for this 
reason that local school officials and other off icials, both in education and within the 
overall political structure, should be informed o^ and allowed to partake in the processes 
v/hich will lead to the making of decisions concerning organization, funding, dissemination, 
and timetables. ,0f chief concern is the tearing down of the myth that technology brings 
with it regimentation and a loss of individualization. One of the easiest ways to allevi- 
ate many of the fears of administrators, teachers, and other citizens is actually to demon- 
strate the technology that will be used, and this kind of demonstration might also play a 
major role in informing the public. It should then follow that once citizen support is ob- 
tained, political leaders within the state will feel compelled to approve the educational 
technology system. If citizen support is not strong, however, it may be necessary .to en- y 
courage the adoption 3f such ^a system through the use of lobbies, etc. Along the same' 
lines, requests for funding should be made of both private and feder^al organizations and 
agencies. 

Besides breaking down barriers to acceptability by opening Jines of communication and ini- 
tiating lobbying for funds at stat^' and federal levels, it is necessary to lobby against 
other barriers .to the implementation of educational technology. As previously discussed 
in the chapter on software, a principal barrier which presently exists is that of copyright 
legislation. Other legal constraints mafy arise, and it may indeed 6e wise to establish ^ 
permanent ties with* the federal government and with private organisations (such a: software 
and hardware producers) to ke^ep tabs on present and impending 'changes in legislation and , 
within the fields of educational technology and communications in general. 
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These conclusions concerning a proposed. SQlutioft strategy are decidedly general in nature; 
however, it should be {"he responsibility of the policy-making board to lay down specific 
solution strategies and guidelines for the implementation of the educational technology sys- 
tem.* Only a group wljth srubstantial and current knowledge of the present structure-, the fi-' 
nancial condition, and tbe->pol itical contingencies of the Texas educational system can 
supply such details to the overall plan-? 

Strategy summary . Specific conclusipns in this area are: 

(1) That clear-cut goals and objectives should be established for the state of Texas 

^ and should be disseminated and published to personnel on all administrative levels 
throughout the state. 

(2) That a specif ic 'system of educational technology should be approved which'will 
accomplish many or all of the goals and objectives of the state, and planning- 
should be initiated for actual implementation of the technology. It should en- 
compass the financial, personnel, organizational, scheduling, maintenance, and / 
technological requirements. 

(3) That efforts should be made to design the organization of the proposed technology 
so that it remains compatible with the existing educational structure in Texas 
and causes little disruption of the present organization. 

(4) That efforts to obtain funding should be tnade early in tKe process, including Con- 
tacting of federal and private agencies and lobbying at the state level. As part 
of this endeavor, specific attempts should be made to educate the public and ^ 
legislature of the state cpncerning the proposed system. 

(5) That attempts should be made to remove legislative barriers (such as copyright) and 
to obtain assistance from producers of educational software through lobbying and 
public relations efforts. 

y • ' . . 

(6) That there be participation in the planning by members of all levels jcrf education, 
^ to include needs and to provide feedback. Such action not only will enhance the 

quality of the^lanning, but will accomplish much to facilitate change. 



OVERALL , ' 

In reviewing the conclusions just stated, we feel that they have the following^desirable 
characteristics: * , - 



(2 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 



They look toward and anticipate future situations; 

They embody long-term considerations;. 

They 'are interactive and compatible with one another; 

They are minimally disruptive to present technology and organization; 

They are not too costly; 

They provide adequate flexibility; / 
Thfiy provide for user needs and preferences; ^ 
They facilitate individualization of instruction Where appropriate. 



To expand upon the above statements, any improvement in education is going to entail some 
Increase in cost, either, in additional teachers' salaries or in the purcha-se or lease of 
pore technology that can carry out some of the teachers' duties. We feel tbat our conclu- 
sions here provide the greatest increment in tecljnology for the least additional cost that 
can reasonably be expected. We further feel that these conclusions are in full support of 
the proposed Instructional Resources System, not only with regard to the technology Itself,, 
but with regard to the structure and content of all five of the programs. The directions pro- 
posed here will permit the gradual installation and implementation of a coftiprehensive 

^ *^ i ^ . 
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statewide system of* educational technology. » Aa utilization of this system effects incre.asing 

improvements in education, growing acceptance and enthusiasm y^ill in turn increase the speed" 

with which 'the system approaches its maximum potential. 

* ^ *•« 

A further conclusion is that the time to act is now. Education still lags far behind techno- 
logy, and^'inaction now wi'1,1 have devasta'ting consequences in the long run. 
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>REC.IS 



The reconimendatioRS of this study follow the findings and conclusions fairly 
straightforv/ardly. The general opening section discusses three significant 
aspects of future actions: timeliness of succeeding-actions, ejnphasis on change > 
and participation in planning and implementation by persons at" all levels; and 
makes recomniendations in eacn area. 

The next section contains 15 specific reconrnendations. IncXuded are reco^mendaj;^ 
JLions^ri emphasis on audiovisual methods^ using, an expandedTATV netwtJT^ex- 
tending to nearly all campuses as the principal system of delivery; expandttig 
the use of CAI/CMI methods^ using the same CATV network for narrowband channeU; 
establishing a vigorous public relations/^ orientation, planning, ^d participa- 
tion effort, thus leading toward successful change endeavjors; usirig leased 
(rather than x>wned) arrangements wherever possible; establishing a State Coun- , 
oil for Educational Technology under the State Poard of Education; and planning 
funding, training, dissemination, 'and coordination effort's -ais appropriate. 
Other recommendations support these main points.'* • . ' i . 

The closing section presen^ts a list of docjyments which shduTd be-requ1re^ 
reading for those p^sons-involved-^n any succeeding activities. 





The sections of this chapter are: 

General 
Specific 

Major Reference'^ 




p.'XI-l 
p. XI-1 
p. XI-5 



Not adtuM^y part of this chapter, but a^part of the whole report, is the Epi- 
Jogue, wbich ^/as prepared after all the rest of the report had been written 
and which appears at the end of this chapter on: page XI-7. 
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RECOHfCNDATIONS 



GENERAL 



Timeliness 



Throughout this study, we encountered many authors and reports Umenting the lack of progress 
in the usage of educational technology.? It is generally recognized that the basic reasons 
for non-adoption involve high cost, unGertainf^ of success, or overall lack of awareness, 
imbedded in the&e several factors is a'general resistance to change, and occasionally this 
is the sole reason for non-adoption. " ^ 

Educational innovation is a sluggish proces's, remaining, at best, well behind, change tech- 
niques already proven in the military and vn industry. • We have taken pains, here to feature 
those change methodologies that ar^ feasible given, the current state of the art, .that h^ve 
been Satisfactorily proven;» that are withia financial reach, and that are increasing in 
- -usage-rather theft'-obS"&^1«c%tg7--^ — * ^ 

Accordingly, we recommend that /agproval of the recommendations which follqw be. given rapidly 
and that planning be started*, /So that the least possible time is lost. 

Change 

He have given Jieavy emphasis in this ^study to the process of change. It may bt that some of 
our specific findings, conclusions, or recemmendafeions d5 not actually mention change; how- 
«^ver, the need to plan for the daange. process is implied throughout, ancl we strongly recom- . 
mend that substantial er.phasis be g-iven to the various aspects of such planning in/H sub- 
sequent actions at all leyels. ^ ^ . • 

Participavt;ion 



The essence of our findings is that no overall, statewide network or system is either neces- 
sary or desirable, and that much of the development of network systemsTand planning and opera- 
tion of technology shoJ\6 be done at the regional, district, and local levels. To accomplish 
this- readily and successfully, however, requires considerable expertise iin toordination and 
orientatloir. We therefore recommend that maximum participation be encouraged and obtained at 
all levels., both to tr.e'et specific n,eeds and to effect change agentr^. * . * 



\ 



SPECIFIC 



Based on all the fo^egoing% the following recommendations are made:-. . . ^ 

(1) It is recommended that the overall system of edugatiorj^al technology in Texas be 
based on /providing cable channels to nearly every school campus. Cable delivery 
systems tan be interconnected, and -can-provide great flexibility In receiving ^ 
t pi^ograms, conducting closed circuit programs at regional, district, ^or 
fe^vels, or using reccpr-ding devices for presenting "instruction under-, the 
Editions or to only one or t\^o students. (See Figure XT-A, "Commercial TV 
■ and Figure XI-B, "Texas Population Density by Counties," to follow, * 
ppeared pr>eviously\Mn this study on pages V-20 and VI-32, respectively.) 
4. • • ^ 

XI-1 > . • . : ^ 



broadcas 
camf^s 
same cot 
in Texa 
which 



COICIMERCIAL CATV IN TEXAS 





• 


• 






• • 






• • 


• 




• • 




• • • 


• 

• 


• 










1 • 






• 




















• 


• 


• • 


• 











• 




> • 

• • 


• • 




••v. 

• • • 

• 


• % 


• 

• 


• 




e 


• 


• 

r 


•• 

• 



• • • « . • 



' o o 



• • • - 

• o 



• a 
• • • • 



O Headquarters, Education 
Service Center. 

• ^CiDomunity with existing 
. cable TV service 



-Si- 



F1gur^Xl-A 



ERIC 



•XI.-2 



(2) It, is also recofunended that other channels in the same netwojVbe multiplexed 
and that n^rowband channels be rented to provide computer-jpfinaged ^instruction 
(CAI/CMI)T T4iese channels can also hcmdle administrative ahd management infor-^ 
ination handling, reporting, and dissemination, both for TtA management informa- 
tion systems and for the- Instru;:tional Resources managerent system, 

(3) Much greater emphasis should be placed on the expan^on ^nd use of ,CAl/CMI sys- - 
terns* Presently, such systems constitute a tag-along to MIS planning; by now, 
the reverse should be starting to occur, for GAI/OTI is gaining so much success 
and momentum nationwide that it should no longer Jje treated as a. poor relation. 

(4) The enlargement of cable televisibn(CATV) networks, the acquisition of^imilti- 
plexed circuitry, and the use of major equipment (e.g., large computers) should 
all be on a leased basis, although small, peripheral items of Equipment should 

' ^e lought rather than leased. Careful c(?nsidei-ation should be given to the use 
of a prime contractor for the planning and implementation phases. (This is 
neither specifically. recomtnended nor cautioned against^ however, due cognizance 
has been taken of the success of the prime contractor systems used, by the mili- ^ 
tary, by gCvernrnents of small countries, and by various other institutions for 
other complex endeavors.) - ^ ^ 

(5) To avoid a peak of expense and to level out the costs over an extended period 
of time, it is recom^nended that incremental implementation take place, pha-sed 
Evenly d^er several -years. One of the larger initial^ expenses might be the . . 
subsidization of cable comcranies, who could not afford to extend their systems 

'to all campuses on a puref£j)rcflt_bjisis.^ ^^^^1^i°J^ '"^'^^^ _ 
tial procur^ient of many computer tenninals and audiovisual tefTrrfrral "devices r 
and a tt^ird major cost might be the .procurement of initial software packages. 
Thereafter, rentcTl and replacement costs should level off. 

(6) Vigorous act'ion "shoyld be initiated by TEA durinq the next session of the Texas 
Legislature to amend existing legislation to include audiovisual software and 
computer courseware in the same category with textbooks ia^the adoption program. - 

(7") Within the existing educational structure, but not under TEA, a State Educational" . 
Technology Council shoulcj be set up, responsible to the State Board of Education. 
- This Council should then initiate and maintain contacts with higher education 
with commercial endeavors, with other state educational organizations, and with 

- ■ learnijig resource centers at'district and regipnal -levels, and should provide ge- - 
neral abidance and supervision to the operation of educational technology through- 
out thfi-stat6. , . ' 

(8) The Texas E'ducational Goals and Objectives should. be re-examined and revised to 
reflect an appropriate emphasis on educationarl technology and the accompanying 
.methodology, and the revised statements should be disseminated. 

- (9) The State Board of Education should make clear its position on the findings of ■» 

this report, and, if it cpncurs, should encourage all other, educational agencies 
within the s^ate to begin implementation planning. 

(/o) Some 'ports of the' planning should be centralized through the Texas Education Agen- 

- cy. others should be delegated (to .regional , district, and campus leve^s^, in gener- 
al, the central planning shduld be done first so that other p^ans can be integrated 

' arta meshed appropriately. Thus, central planning should b^gin posthaste. 

(11) TEA should assist with delegated-^anniV activities by means of guidelines, models 
technical assistance, and fuijds'. ; ■ 

(12) TEA should conduct a coflfere^ice (or series of conferences) for operators of cable 
systems, representatives of telephone companies, hardware vendors, software vendors. 



and various federal and state officials", such a c"pnference mlight last' several days. 
Tiie objective would be to a*nnounce generaJ findvngs and intentions, identify impk- 
mentTtfbn needs, pitfalls, and hazards, and haijsner out some means and n^e^thpds f or ^ ' 
, accompTishment*-' . . ' ' ' 

(13) TEA should mount a strong public relations and orientatton effort regarding .its in- 
tentions, aimed at overcoming lethargy in- the^ legislature, at regipoal and-local 
levels,' on the part of parents, teachers, associations, and unions, and mo^t of^ 
all on the part of T£A officials themselves*. 3 i nee 3ny lack of initiative, at this, 

^ level could cause a standstill. - - , 

(14) :T£A should take a -strong position with 'regard to technalogy dissemination, and be- 
come^ national leader in this area.' Setting this sort of pattern co8,ld not only 
attract local following and the federal spotlight, but galrv fe'deral funds to assii 

- as well. : ' ' - ' ^ , - 

(15) Much in-service training will be needed for teachers, administrators, and support 
personnel, not only to teach them aboutsp'e'cif k systems* equipment, methods, anc 
jcurricula in their own locales, hut^io to brfngr them up to date in the whole 
fteld of educational technology.. ^ \ ^ * 
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(16) SOitable input should be made to colleges and uq^iyersities that teach teachers, 
' -^hat certified teachers will know more about educational technologies, ^nd the 
ous uses made of them in Texas, and will be better prepared to»Hise them in their* 
own schools. Similarly, these institutions sK^uld have:5reater impact upon 
"ability to keep current^Jtluregard Jto technolpgica] j)rogres5.^ _ ^ 
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J 



Since completion of the Texas Educational Telecomrnunications Study, a newly published book 
has come to our attention. It comprises an in-depth, nationwide stxidy of the same topic, 
performed by fr.enbers of tne staff of the Battel le Comnxjnications Research Laboratory for 
t^e U. S. Office of Education.*' '.The study focuses on educational broadcasting and extra- 
polates present trenos Into tne^^'future. It constitutes a connprehensive review of the state 
of .^e art of teleconmunicationi v/ith regard to education. 



The findingi^aia^ ^Turteions of the Sattelle s£udy are strikingly similar to those we have 
presented hepe.'* Unfortunately (or» possibly, fortunately) we were not aware of this study 
while pertormivng oar^own^.^ior-^rfas Battel le aware of ours. We are pleased to^note, however, 
that a ntore eminent. ^nd'ji^€ter-icnov,n organization has fnade essentially the same findings. 
And we are also pl€^sed'-f6^e«^4^t our study exar.in^s a nudber of factors, xiet^doloqies, ^ 
and concepts that are onitted'-'from the Battelle studj. .{Nevertheless, we conmend the latter 
to your reading. • ' 



♦Tressel, George W. , Donald P. Buckelew, jW T. Suchy, and Patricia L. Brown. The Future ^ 
of Educational Telecomrrunication . AlPlanning Study. Lexington, Massachusetts: Lexing 
ton Books, D. C. Heath and Company, 1975.- 126;pp. 
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Alfa--copies of the letters, questlonaaire, and forms sent out in the coiirse 
of the Needs Survey, as described In Chapter IV. This appendix consti- 
tutes 19 pagfes. ' ^ 1 o 

Br^vo— the statistical tabulations of the^ response^ from the Needs burvey. 
These, too, are discussed'ln Chapter IV, Appendix Bravo consists of 21 
pages • - , " 

Charlie— a listing of participants in the various Texas library communication 
networks. It supports some of the material presented in Chapter V and 
comprises four pages. ' ^ . " 

Delta-r-a table showing the computer processing facilities (including CAI) of 
the 20 Regional Education Service Centers in Texas. It relates to mate- 
rial in Chapter V, and is on one page. 

Echo— descriptions of all the technologies cliscussed and assessed in Chapter 
IX, This material is presented on four pages. ; 



APPENDIX ALFA 



This appendix composes several pages related to the statewide survey of educati.onal needs, 
a$ described in Chapter IV. Appendix Alfa includes the letters and forms mailed out; Appen- 
dix Bravo presents the statistical results^ 



On the follov/ing pages are: 



1. Letter of advance notice (1 side) (sent to all addressees three weeks early) 

2. Letter of transmittal (2 sides) 

3. Biographical data and essay replies (2 sides) 

4. Teacher questionnaire (3 sides) 

5. Administrator questionnaire (3 sides) 

6. Standard answer form (1 side) 

?• Follov^up postcard (> side) (sent to nonrespondents after thre? weeks) 



/ 
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EDUCATIONAL DEVELOPMENT CORPORATION 
2813 RIO GRANDE 
AUSTIN, TEXAS 78705 



(5} 2) 47^6868 
47&5419 



20 January 1975 



This letter is both an alert and a request.— an alert that a questionnaire 
will be headed your way soon, and a request that you will give it the 
serious attention it deserves. 

We have contracted with the Texas Education Agency to conduct a study of 
educational technology requirements in Texas, and of the telecommunications 
needed to support them. We visualize technology as the methods used to at- 
tain goals and objectives, and to enhance the teaching/learning process in 
so doing. This study is an adjunct to the development of the comprehensive 
Instructional Resources System' for Texas, which should be partially opera- 
tional by 1976. 

The persons actually involved in education are best equipped tp say .what is 
needed in education; and there must be full comprehension of what problems 
exist, and why, ^efore any thought can be^ given to designing solutions. 
So our question;:iaire attempts to find out what problems must be solved, not 
how to solve tfiem, although we are looking for ideas about solutions for 
"the problems you have. Some questions should elicit your impressions of 
particular solutions, or technologies, and what new problems you feel that 
their implementation might bring. 

We've tried* to make the questionnaire as painless as possible; almost no 
narrative ia requested.^ It will probably take about 45 minutes to one hour 
of your time. As we are a small outfit, we can collect only a small sample 
of opinion — and every response counts a lot. Please start thinking about 
the subject now; then, when the questionnaire arrives soon, you will be 
prepared and ready to help us. 

- Sorry wfe can't offer sweepstakes awar^,. but we actually have ja better 
deal — you will know that you've contributed significantly to the improve- 
ment of the teaching/learning system for the children of Texas. * Thank you 
for your attention, deliberation, and input, both now and later. 

Sincerely, ^ ^ m 



George M.^ Higginson 
Director, NEEDS Division 



EDUCATIONAL DEVELOPMENT CORPORATION 
2813 RIO GRANDE 
AUSTIN, TEXAS 78705 



(512)476-6868 
476-5419 



31 January 1975 * 



As you know from our earlier letter, we^re doing the Texas Educational 
Telecommunications Study. Descriptions of our objectives and procedures 
are on the back of this letter. / , . 

We know that you're bothered with too many pieces of junk raailv»adyertis€ 
ments, questionnaires, and neat offers; however, we implore you to under- 
stand the scope and importance of this survey, and to take th^^time to 
make your input to the decision-making process which will follpw. We're 
not big enough to ask every educator in Texas, so every response we get 
from^our sampling will weigh heavily. Your response will become part of 
the total of needs and problems we are trying to identify. 

This packet contains the following*: 

(a) This sheet, which need not be retumejd; 

(b) The questionnaire package, stapled together, which also should 
not be returned (pages 1-3); 

(c) The answer package^^which should be returned. It comprises a 
Standard Answer SheebsA, a longhand answer sheet (page A), and 
a Biographical Data sh^et on the reverse (pdge 5); 

(d) A postage-pai;l, addreMed envelope. 

There are several questions, and v;e solicit your patience in responding 
to them. Every question has a purpose; every point is geared to some de- 
cision. Put your opinions on the Standard Answer She6t, and add any'cop 
ments on the separate sheet provided for written information Omit per- 
sonal data from the Standard Answer sheet • ^ 

Upon completion, please mail the answer sheet with the bio§;raphical data 
and your written comments in the postage-paid envelope enclosed • W^*ll 
be most grateful, for your assistance. Please tackle this task as soon 
as you have given it .enough thought^ but in any case, not later than 
15 February 1975t. 

Thank you very much, ^ 
Sincerely, 

George M. Higginson ^ ^ 

Director, NEEDS Division . • 



End. 



EXPLANATION OF OUR TELECOMMUNICATIONS STUDY 



Educational resources, long limited primarily to teachfTs^ and to textbooks and 
other print media, are now viewed^, as encompassing a wic e range.* of increasingly 
sophisticated technology. Technology, In tAis context 
Presidential Commission on Instructional 'l^chnolog.y, 
of the communications revolution which can Jbe used for 



AND THIS NEEDS SURVEY 



and in the^^words of the 
\ . .means the media bor,n 
instn^ctioxjal purposes' 



^ alongside the teacher, textbook, and blackboard." These media are becoming 
steadily mare desirable for classfdof: use, . but, at theisame time, they are be- 
coming more difficult to implement^ tioth 1>ecau8e>f"^ th^ir "^great^r sophistication 
atid because of their tremendously brqadeti^^ scope, "iletworks of connecting com- 
munications 'media might allevia^ some part' of this difficulty, but such sys- 
tems cannot begin to be set up witliaut extensive study of existing and projected 
. educational requirements and. iniTensive" planning to rteet these reqifirements.' 

Since 1971, the Texas Education Agency has been involved in the Texas/Study- of 
Public School 'instructional Resources, resulting in the conceptualisation of a 
statewide Inst rue tionajL Resources System. In this system, the term "instruction- 
al resources" i's" taken to encompass all instructional components, including bot]i 
printed snd audiovisual medi^j^ aa well as other farmats of materials, their ac-^ 
companying equipment, systems for their use In instruction, and personnel aixd 
skills required. The ultimate fuSbtion of the 'systei^. will be to make appropri- 
ate materials and equipment available to all the^public schools in the state. 

If a statewide IxTstructioiial R-fe.sources 'System is to Be implemented successfully,' 
it will require a number Qf,^ support activities, and one of th^se may be a net- 
wqrk of statewide telecommunication^/ To determine the requirements for such ^ 
HAetwork the NEEDS Division of the Educational'Development Cprporatiofi is perform- 
ing context analysis, or needs a*ssessment, study or Texas educational teleiiom- 
munications under a nine-month contract with, .the Texas Education Agency. During 
this time, EDCo proposes ^to CD identify communications needs, statewide; (2) 
identify potential userls for th^T various technologies^ to satisfy their needs; 
(3) sdfe what i? already Available; (4) study the ^probable success *pr failure of* 
methods /ojf suptJlying solutions^ for tile remaining needs; and (5)- make findings and 
retommendat'ions leased on t}i~e outcomes of the 'study » ' ' ' ' 

The attached questionnaire represents an attempt to determine needs as p^ceived 
by teachers, administrators,, and other educational pers9nnel throughout the State, 
As we see ft,'' needs are identified in efforts to solve problems; problems may 
e'iist in tiering' to meet objectives. Our premises regarding needs are tied to 
TEA^s educational^'gdals, your sch6ol*-8 objectives, and *the resources required 
to meet them. The.su-ryey should also assist us somewhat in discovering what 
technology is currently available and in use. As this comprises .a vital part 
of the overall study,' ve hope that you wil^l take time to give the questionnaire 
* some critical thought, and; that you will answer it with ah awareness^pf the im- 
portance'^of your role in shaping future developments in educational techrtolpgy 
and telecommunicationCJLn Texas. 

. ^ I- ■. /. ^ • .. ' • 
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BIOORAPHICAL DATA SHFKT 



-Page 5 . 



Name (optional) 



Address (optional) 



Title *of your present position 

Age: (checic one) ' ^undcr 25 

Scyt 



26-35 



over 50 



J 



Highest degree earned 



Grade taught (if any) 



Total years in education_ 



Specialty or subjec t/ . 

; ^ ^ ^ ' r ] ^ 

Within the coverage of which Roqional E(3ucation Service Center ^s your school district located?_ 



What is the size of your school district in terms of ADA (average daily attendar\ce) ? (check one) 

^ovcr 50,000 ^10,000-49,999 5,000-9,999 1,500-4,999 u nder 1,500 

How ciany different types of educational technology do you \ise in your posit lon?^^ ^ \ 



Do you think you arc Keeping up sufficiently with information 
about instrjctional and educational technology? .(check one) 



^es 



Dg you nind if things c^iange , as lo<ig as they change for the better? 
* Do you consider yourself innovative? (check one) yes 



_ycs 



In your full scope of .responsibil ity , how nany pupils are |Cervcd? 
How many teachers report to you? (How many do you supervise? J:^^ 



How nan/ jct.V^ic/cultural cateaories are there m your area of responsibility (mcludirc Anglo)?^ 

ADoroxirate nercentage of r^ioils ir. these socio-economic categories: (ansv/er each iter) 

% .rich % upper-middle class \ middle class %lov/er middle % poor 



Characteristics, of 'community m which you work: (circle one'item from each line) 

suburban 
, inner-citv 



rural small town small citjy 



industrial 



agricu Itaral 



urban 

\ 

colicoe or university 



_^cs 



commercial , inner-city col^oe 

E>oes your school or district have centralized Library/Learning Resource (Centers (LLRCs)?^ 

Are the Library/Learnina Resource Centers staffed with certified professionals? yes no ' 

How frequently do you interact with the LibrarC/Learning Resource Center? (check one) 

several times a day d aily weekly ^rarely ' never 

Which kind of interaction predominates in the LibraryAearning Resource Center^ (check one) 

requests informatioh volunteered by Center staff issues a turns ^ 



instruction (scheduled or unsc'Seduled) 



f ^ 

- Do you use educational TV br,oaScasts? 



yes 



inf ormatiorial discussions 

no If SO/ how often? times per week. 



How many educational cha'nnels do you have from which to seloct? 

Do you have color TV sets available when nceGed? yes 

E>o you have black and white TV sets available when needed? 

Where are TV sets available? (check one) ^classrooms 

yes 



yes 



li)»rary 



other 



Is your campus connected to a cable TV system? 
Is the campus wired: for closed circuit TV? 



don't know 



_yes 



• don't know 
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^ for any other electrical/electronic sys^fsn? 
Q ^* •If^ "yes^* spotify type(a): 



_yQS 



don't know 
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F 



on th/s P4gc. plo»o write in any additional rc.pons^ you nadc .to the items identified below. . 
7t sL TO FILL OUT Tnr BIOGRAPHICAL DATA FOPi, OH THE DACK OF T.ilS S..KLT AND HLTUR. THF STASDA^^ 
^MSwL rOK* AND Tf.IS SHPLT ^TO? tdacational Development Corp., 2813 Rio Grande, Austin, TX 78705- 



Part A.. 
Pait B._ 

I I 

Patt C. 



Part D.^ 
Part H. 



ids. Why?: 



Additionally, ©lease ar.swer t.-^c following tvo questions: 

What char.gos '?ould vou rcccrrcnd in toacher orcparat 
-cachers m the enoloyrent of edacdtior.ctl tecnnology t 
your 'own words, usma additional sheets if i^ccessary.) 



V«.at =han.o. -o.ia you rccc..ond in .oac.er . reparation ^^^^ p^TlJ^rr'"" 



nir.c 
e ir. 
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Please list ^ind cotnmcnt 6n Any o.ther effect*;, on you wJ^ich you^porccivc that the availability and 
of telcconrainications technologies would have, pro or con. ' (Use your ov/n words and take as r^uch 



use 

space as 



necesaary, using extra sheets.) 
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INSmJCTIOtiS 



Fa9« 1 



For ltdtrs I throutrh 73, you arc askoU to tnack pn your answer sheet one response for each item using 
the five cace^orios ot responses listed bolow: • 



\ Urgent 
Need ' . 



Moderate 
Need 



Ade<]uate 
as is 



Not needed; nay 
be undesirable . 



Definitely not needed; 
highly undesirable 



For exanple, if you feel that #1, Changing role of the school , is an area m which there is an urgent 
•need for more teacher infornatian and training, darken space "A* beside fl on yo^r answer sheet. For ' 
example: * 



. I D [fD D 



If, on the other hand, you feel that training and infomation m the clianging role of the school nay be 
undesirable, s^ark "D* on 'yo^J^ answer sheet be<;ide il. For example: * 



n a \^ \j z» 

D 0 D I D 



i 



Con tin 
A HO. 



ue mar i^in«^» each iten throuoh J73 according to the responses listed above. 
2 PENCIL. lERASfc COMPLETELY IF YC; CIIAIGE /^N ANSWER. 



PLEASE BE SURL TO USE 



PART A 

To wha 
topics 

1. 

2. 

3. 

4. 

5 . 
. 6. 

7. 

8. 



t extent is additional instrjctio;^ (or lessor anounts of inf o'miation) aeeded on the following 
so that teachers may irprove instruction rt\ the schools? 

9. Developing learning nodules 

10. rianning and organizma ^or instruction 

11. rdycationai applications of recorded rcdia 

12 . ConrTuters m school 

13. Self .-instructional systers 

14. Affectivo teaching 

15. Applied behavior modification 
Other (nl^iasc write m bosidp Part A on page 4) 



CJfancinc role of the school 
Structure of hnowiedgc 
Sources cf cor tent ^nowI/^d<Tc 
Infornat'ion redliction/rotrioval 
Connitivc dcvelornert 
Learning styles 
Open schools 
Team teaching 



PART B 

To what extent do you 
the following: tas'';s? 



^eel that teachers desire assistance \r. mprovmg the overall perforn^ance of 



16. Diagnosing i.-idividual pupil learning 
difficulties 

Frescri'bing individual instructior 
Deflninc educational, ob^cctivfis 

19. Rresentmc mfornaticn intf*restincly 

20. "otivatir^g pu:>ils to thm^; for 
themselves 

21* Pc la tifiTtf instruction to e'/eryday 
life situations 

Corrsuniciting with ou-^ils of different 
ethnic/racial backgrounds 



17 
18 



22 



23. Co&nmnicating with pupils of different socio/ecor.oric 
backgrounds 

24. Dcvl^mg tcsting/reasurir.a mstrurents ^ 

25. Involving students m seif-evaluation 

26. A'jsianing grades 

27. Directing student mvcstica tions 

28. OtJestiofi-ing Strateaies 

29. ^Jtatmg objectives in reasurable toms 

30. fomunicating with duoiIs m norstructured situations 
3i> Selecting/developna raterials 

Other ^specify beside Part D on page 4) 



PART_C ■ 

To what extent' do teachers need assistance m teaching the following skills/processes Pore effectively? 



32. Spoken English 

33. Written sentence construction 

34. Vocabulary developncnt ' 

35. Accurate snellmg 

36. Expository vritmg 

37. Persuasive writing 
33. Creative writing' 

39. SocaKing a foreign language 

40. Writing a foroign language 

41. Reading for n^eaning 

42. Reading in conte'nt subjects 

43. Stating problems m abstract terms 



44. Abstract reason ina 

45. Arithft^tic concents 

46. Analysis of A problen or question 

47. Foriallatin^ '%'potheses 

48. finding 30Ur<i«s of mforration 
i9, Pthding r<jVjVant mfonration 

$0, Mote taking/information recording skills 

51. Orj5an>2ift<> -^njfomation , 

52 . ''^^t'bosi^ir.gr iiiforaation 

53. ^S^^ncir,q crca'tive aporoachcs 
54»"aillding performance- skills 

■>^Ptheir (-specify beside^ Part C on page A) 



PART D 

In wl^ich ofjithe following content areas of 
would be nost useful m helping to 'irprove 

5^5i Language art^s 
5*6/, JJathetratics 
57 ► Science 

58. .gocial studios " - 

59, Pore^-gn language 
60* P£ne arts v 



msttuwidn do yt^g fc6l that t^c use of 
th*> rjuali'ty ot pupil ifearn in gjV'.. , 



media and technology 



61* Voc?ation^i education 
6 2 car <>?sr Tcdttca t fon 
63^*- ?»>Tjf!5ieal education 
'JiAl'^pOKi^l fcdudation^ 

Othcr^ {idonti»f'v beside Part D on page 4) 



PART E 



AasuOing that adequate equipraent and progranrning,,were available, how ncffesiaift^, and desirable are each 
of th« fQll9wing telecommunications tJ>?hnolbgicS as an aid to inproving Insi^ction'' in your school? 
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65. Audio cassette*! or tapes 

66. Broa'dcast, ^able, or closed circuit TV 

67. yidoo tape or recordings 
68^ ^lotibn piiturc filos' 

69. Lonc^ distance sendinn and receiving of' 
printed and pictorial inforiaation ^ 

A 9 



70. Dial access syntcms allowlt)^^ pupil to call up lessons 



or infomation ho needs on 

71. TV.fl/atcna that allow piipi 

72. Copputor S7«tci53 for indl 
of pupils 

73. Audio syBtcm* which allow 
spoit^'cs/ ch/*^k recponses^. 



pe, film, TV 
rjcsponses to bo recorded 

instruction and testing 

J>i'l8 to listen^ record rc- 
nd^^eplay items 



Page 2 



ISS7P.aCTJ0:?S ron ITi.'MS 74-92 



Mark on your answer shoot for Itoms 74-92 your opinions, according to the following categories of re- 
sponse's: • ' \ - » 



Strongly 
support 



Probably 
support 



Unknown 



Probably do 
not support 



Vigorously 
oppose 



PABT F 

Given a situation in which adequate tapes, filns, proarams and accorpanymg equipment are available, 
%fhat is the attitude that you tnink your school LoaiU wo'tltl have toward -us inti tl^^s tecimologies below 
In your school systen if they were ;;oi_ provided throuqh state fo'ndmg-'and had to be paid for .by local 4 
taxes and funding? ^ . - , ' ' * 



7i, Audio c^ssrctes or tapes 

75. Broadcast, cablo^or closed circuit T/ 

76. ^/ideo tapo or rocordings 

77. .Motion picture filri3 

78. Long distance sendina and receiving of 
printed and pictorial information 



PART G 



79. Dial access systor^s allowing pupil tp call up lessons 
or mfornation he needs on tape, film, TV 
TV systers -that allow puoil responses to be recorded 
Corputer systems for individual insti^ction and testing 
of pupils 

Audio sy<;.tem5 which allov/ nupils to listen, record re- 
sponses, check responses, and replay itens ^ 



80. 
81. 



82 



Given a situation m which adequate tapes, filrs, nrjogr^trr. and accompanying ecumment are available, 
what IS the attitut^e that you think that most rvircnts in your istr ict ^would have tov.ard the use of 
the tcchnolocies Lelow) ir. your school svston^f they wore not provided 'through sCatf funding and had ^ 
to be f mancfl:* locally? * . ' 

88. Dial aOcoss systems i§illowing punil to call, up lessors 
or inforration he needs on tape, filr, V' ' 

89. TV systems tnat allow pjpal rest ons'^c to i»G recorded 

90. Computer systems for individual i istructica ajicl testi-o 

of DUO lis 

91. Audio systems which allow pucils to lister,, rciord re- 
sponses, checH res^nses , and reola/ iters 



83. Audio c;^a3sottAs or capos 

84. Broadcast, caMe, or closed tTircuit. TV 

85. Video tare ,or rozcrdinqji y 
3€. y/Jtion picture f ilr.s 

Lcr.g distarce sor.dmq anu receiving of 
orintod and notorial ir.f or'-atic 



87 



If state fa-.uir.T ^<_re ' r^vided for any '^f the tecnnoloaies listed above, tc at u-ytc.^t do /ou 
thin/; that Dar^ r.ts ..uli .sjr-ort the ^30 of that technolocy (no ratter v.ticI. ore ) ir. ti.e irstruc- 
tional proTrar of^ ycjr s.c.^'^z.'* ^Tiv'e only one answer) 

i?.'STg>rcTicr;s for »3-io? 

In questions 93-207, the collective t?rr: "education;* 1 t**c'vr.oloay " is js-^d to rea" t^c ccit^ .'"t, '^^uip- 
er.t, proqr^rs, nrocr^-V'^s ^^r their use rrcvido^ hy a variety of learn mo /cor-tir leat i""" 3v'S-,ers 

sucn as videcta^*^, tolevi%i3n, audio cassettes or tapes, pjoil res'X^r.s'^ systems, ard co.'-nut'r aic* d 
i-istructional s-sters. 

For itens 93-107, riease marVX your answer sheet accorc'mg to vhether you: 



Strongly 
agree 



Aoree 



C 

Have no 
opinion 



Disaaree 



f trorc ly 
disagree 



93, 

94. 

95. 
96. 
97. 

98. 

99. 
100. 
101, 
102. 

103. 



104. 
105. 
106. 
107. 

108. 



The use of educational tech^olo<?y m schools fr^^s the teacher frc-n lecturing ar: ictsecue^ t ly 
allov. 3 more tire tc be s-vir.tX vi t.*^ ^rdividual d-joiI-s. 

Csi.'^g 'Educational tecinolo':/ \LaKes -*orr; teac'^.er tino thar. traditional teach inc r'^thods. 
Csmg educational tecr.no^OTy irrrcves teacnitj'-r effectiveness for t.he ti-^e invested. 
Using od'uC'^t lora 1 tecr.noloi/ retire; that tcac.hcrc ir.vcst''noro time m scheduling a^u :.rer ^rat ic. . 
fsmc educational technology r^^ires that teachers 'joend nore time following ur. on v..»at f-fils 
have learned. 



Using educational tc'Chr 

;sing educational technology re^Jires rore teaching ar.ills that 



olo^iy creiat^s disciplinary DrOblerc m a class. 



hvr aoproacnes . 
«Lcr*^duling of '•j[/il activities. 



vnat 13 tauant. 



When a 3 ma educational techrol'xjy , the teacher loses cortrol 
When using educational technology, the teacher loses control of 
Using educational technology necessitates too r%icTi co6rdlnation o.s the part of the teacher to .be 
worth tne effort. 

In order to select aopropriate -ethodj to heir individual pupils learn best fror the varieties of 
educational technolog/ available, teachers n^cd tlip help of a learning resources sei. ction and 
utilization specialist. . , 

The introduction of educ^tio-^ul tcchnolocy into a' school also rerruires the addition of an e'-u ip- 
ment naintenanco soecialist to t^e school sta^f , 

The introduction Of ed-ca*_4.onal t^chnolocy into A school also reaii.res the assistance '^>t a testi^c 
and seasurenent sreciaiist. 

Teachers cannot be cxnocted to .write, 2cr/oiory, and produce proarans ^ihd content to b*^ j^ed in 
systems err ioyira educatio/al f^ch-.c lony . 

The extensive use of •»tIucatiocial t<"chn<s loov 10 a school ;-equires t'le availability of design and 
production staff to help teachers nrcpare' mat.eria Is . * 



Given the availability of e'niir/ront, materials, and instructions for p»upils to obtain lea^-.ir.g 
programs two days a woel* for independent study at home through th^ir .TV sets {or eau.lliy simole 
and available c<Tuioment), would yc*i Judge ^e dc*/elopment to be* (mark one response) 

A B C * D L 

Highly ^ Desirable Undecided Undesirable Highly 

desirable ' , Undesirable, 

Why? (Please exolam m your own words bosid^t slOE on paif^s 4.) 



109« DO you think tcfachers would priifer these courses as individualized, progr^nraed, do-it-yourself 
Exatcrials (which thry would do on their own time, but upon wnich taey would be tested), or as 
A group training tfftiaion, as is now usually the case? (mark one response) 



Strono preference 
for 

individualization 



B 

Lean toward 
individual 
tj-aining 



Eoual 
ancLfinta 
cf ^th 



Prefer the 
inter 



X-* 



Oef initely 
group 
trainirvg 



- ■ , 

' " Page 3 

llO. Given thi|t the subject of educational accountability will gam moncntun| axjd become, more stringent,* 
while at the sar.c time (but unrciatcdly) instructional te«-hnologico bccoTOO improvred and more wide- 
spread, how do you see thp relationsfio of the two? (mark one response) 

A B . C ^ . D ' ' E . J 

Tecrhnology Technology Undecided Technology nay Uncontrolled 

guarantees could cause loss of technox ^toM 

security improve teaching classroom makc0 

* control ' everyone vulnerable 

.\ll. What is your assessment of the skills related to the use of educational technology that most 
1 beginning teachers possess apon conf>lction of their pre-se'rvice prograns? (mark one response) 

y • 

A B " C . D ' E 

^ . Very Skiiled Undecided or ' Only slightly Very 

skilled unknown skilled unskilled 

INSTRUCTION'S TOR JTEf*S 112-127 

Mark each iten fron 112-127 on your answer sheet according to the following responses: 

A ' B C D E 

Very ' Willing Undecided Unwilling Very 

willing unwilling 

*<ark only <7ne response for each iten. 

PAKT H ' » i 

Indicate on your answer s.Ie^t your wiUinQncss to use the tc^hiiolon les listed belou to innrovc your 
skills throuqh m-ser'/icc activities '^ar^ng rcIoaseO tine fror instruction during the school day. 

112. Broadcast of canle T* 117.' Autonated mforration searches provicrmg biL-lio- 

113. Coroutier based instruction gifaphical citations 

114. :<otior. pictjf^ filf 110. Autonated information searches with facsimile' 

115. Vidcorccordincs ' trar.snssion of infornation 

116. Audio tares or cassettes 119. Dia*l access systems with videouisplay 

Other (please specify beside Part U on page 4) 

Indicate on your ar.s'./cr sheet yojr willir.cness to use the tecnnologies listed below to mprovc your 
skills through ir.sor'/icc activities icld after scnool or accornlisied on your own tine ojtsicc the 
school day. 

120, Droadcast or caclc T/ 125. Autonated mforration searched providing bibiio- 

12l' Comoutcr based instruction graphical citations 

122*. :'.otion picture f lir 126. Autorated anforraticn searches '-?ith facsinile 

123 Videorccordir.gs . transnission of infornation 

124! Audio tapes or cassettes 127. Dial access systems with videodisplay 



er|c^ 



A-n 



I»STRUCTlOrl^ 



for itcp»s I tKrouqh 73, you are a^k^J to natX on yoUr answer, sheet one reeponae for each item ut'lpg 
the five categories of . responses listed bftlowi ^ 



A 

Orgent 
Need* 



Moderate - 
Need 



Adequate 
&8 is 



Not needed; nay 
be undesirab-ic 



Definitely. not. needxsd? 
highly undesirable 



for exanplc. If */ou feql" that %\, Chanaing rolp x?f the school , is' an area in which there is an urgent 
need for more teacher information and traiining, darNcn space "A* beside 11 on yoOr answer sheet. For. 
example: ' \ 



— 1. 



A O U U £. 

I D Q D D 



If, on the other h^nd, you feel that training and/ infomation in the ghanging^ role of the school may be 
undesirable, mark *D" on your answer sheet besicfe II. For example: 



/\ 0 U 1/ £• 

D D D I D 



Continue mafking each item throuah >73 according to /the responses listed above. 
A MO. 2 PENCIw. ERASE COMPLETELY IF CilA4GE AN ANSWEH. 



PLEASE BE SURi; TO USE 



. PART A 

To wha 
topics 

1. 

2. 

3. 

4. 

5. 
'"6. 

7. 

8. 



t extent is additional instruction (or lesser anounts of information) needed on the followijig 
so that teachers may irorove instruction in the schools? 



Chang inQ role of the school 
Structure *of hnowledac 
Soufljpes of content knowlrdce 
InfKnation reduction/ retrieval 
Coanitive dcvelopner.t 
Learning style** 
Open schools 
Team teaching 



J. Developing *loar^ing nodules 
. Planning ana orc-anismg for instruction 

11. Fducationai applications of recorded media 

12. ConnuterG i:i school 

. 13 , Self- instructional systems 

14. Affective^ te'jchinq 

15. * Applied behavior modification 

Other (nlease write in beside Part A on page <) 



PART B 

To what extent do you feel 
the followir.G tasV.s? 



that teachers desire assistance in improving the overall perfonrance of. 



Diagnosing individual pupil learning 
difficulties 

Prescribing mdividjal instrjction 
Def mine <»dacational 'objectives 
Presentmc information interestingly 
Motivating panils to tj\ink for 
themselves 

21. Relatina instruction to everyday 
life situations * 

22. Communicating with ounils of different 
ethnic/racial backgrounds 



17 
18 
19 
2D 



23. 

24. 

25, 
26, 
27. 
28, 
29, 

w. 



Communicatino with pupils of different soc:^o/economic 

backgrounds ^ 

Devising testing/reasurino ' instruments 

Involving studemts m self-evaluation * 

Assioning grades 

Directing student investioations 

Ouestioninc strateoics 

Stating objectives in reasuraMe terms * ^ 

romunicatmg witn ouoils in norstructured situations 

Selecting/deve lopma mater ials ~ -- 

Other (specify beside Part'^u on page 4) 



PART C 

To what extent do teachers need assistance 

32. Spoken English 

33. Written sentence construction 

34. Vocabulary development 
3 5. Accurate snellin<T 

36. Expository writing * 

37. Persuasive writing ^ 
'38. Creative writino 

39. Soeakir.g a foreign language 

40. Writing a forcicn language 

41. Reading for reanmg - 

*42. Reading in content subjects 
43. Stating problems 'in abstract terms 



PART D 



In teaching the following skills/processes more effectively? 

44. Ab<;tract reasonina 

45". Arithmetic concepts 

46. Analysis of a problem or question 

47. Formulating hypotheses 

48. Finding sources of information 

49. Finding relevant information ^ 

50. Note takinq/information recording skills 

51. Organising information 

52. Synthesizing iSiformation - > 

53. Enhancing creative aporoaches ^ 

54. Building performance skills 

Other (specify beside P^rt C on page 4) . 



would be most useful in helping 

55. Lanquaae arts 

56. :Matheratics 
57i Science 

58. !k>cial ^studies 

59. Foreign lanqfuage 

60. fine arts 



to improve the c^uaiity of pupil learning? 



In which of the following content areas of Instruc^ti^n do you feel tha^he use of media and 'technology 



/ 



61. Vocational education 
-62. Career education 

63. Phy3i<ral education ^ - 

64. Special education • c 

Other (identify beside Part D on page 4j 



J>AR7 C 

Aksuai^g that adequate equipment and programming 
of th^ following toieeom/tifUnieat,ion8 teehpoioglea 

70. 



ERIC 



65. Aud^o e&ssettes or tapes 

66. broadcast, eablc^ or closed circuit TV 

67. Video, tape or rceordlpgs 
69. notion picture filas 

69. X^ng distance sendmn and receiving of 
printed and pictorial inforeution 

A-13 



were available, hqv necessary and desirable are each 
as an aid to improving Instruction in your school? 

Dial access systems allowing pupil to call*up lessons 
or infomation ho needs on tape, fllm^ Ti 

TV sy«Jtcna that allow pupil responses to bu r^ecordcd 

CoDpJtrr »ystcr.3 for individual instruction and testing 
of pupils 

Audio systems which allow pupilii to listen,* record re- 
sponses, check r^isponsfcsV and replay tteas 



-^Agc 2 i * , iMSTP.?>C7yc::s fok iti:ms 74-9? - ^ > " 

Mark on your answer sheet for items 74-92 your opiniono according to the following categories of re* 
tponsesj T » . V ^ ^ 

A . . B C D ' • E. 

Strongly Probably Unknown Probably do ' Vigorously 

•^PPort support not support oppose ^' 

" PART F ^ * • 

O^ve;* a situation in'which adoquate tapfcs, eilr.s, procrans and accorpanvlrtg equipment are'available, -, 
vhat is the attitude that you tnmk your srhco 1 .Sonid wcri Id have toward* usinq thu tccnnologies below 
in your school cystbn if tftey were iio£, providud through state funding and had to bo' paid for by locaOr 
taxes and funding? • . r ✓ 

74. Audio cassettes or t&pos ^ 79. Dial acbe^s ^vstcirs allowing pupil to call up lo-ssons 

75. Broadcast, cablo, or closed circuit TV or i.nf orration he nee^.s on tape, filr\, TV^ 

76. Video .-^ane or recordings 80, TV syntcrs that allow nuoil responses tcr be recorded. 
7^7. Motion picture films 81. Corputer s/stens for individual insttuction and testing 

78'. Long distance sonjUnq and receivino of of pupils i 

• printed and pictorial information 82. Audio • sys tens ^which aUov/ pupils to listen, record re- 

sponses, check responses, and replay items 

PART G ^ . - , 



Ciyen a situation m which adequate tapes, filrs, nroorarr. and acconpanving eouipnent are 
what is the attitu.^e chat you thmr: that most parents in your district would have toward t 



ava liable, 

. tneuseof 

the technologies Lelow m your school svstcn it they ^re not provided through state funding and had 
to be financed locally? 

83. Audio cassettes or t^^oes ^ 88. 'Dial access systesjs allowing punil to call up lessons 

fif4. Broadcast, caMo, or closed circuit TV or irforration he needs on tape, filr, Vf 

85. Video tape or reccrdir.qs . 89. TV systors t-,at allow p'jpil responses, to i^e recorded 

8C. Motion Picture filrs 90. Computer systens for individual i istructiQji and testir.g 

87. Long distarce^ sending ana receiving of of 'pvpils 

printed and pictoricil information Si, Audio' systens which allow pupils to listen, record re- 

, spo risc-s, check ^responses, and replay itcr^s ^ 

92. If state fa'^di.';^ ^cre '^rcvided for ary of the tech-^olocies listed aoove, to v.\ax extcru. do you 

think tha* parents .cjli ojp-crt th^ uac of t^at technolocy (no ratter w^icli oneJ m the mstrac- 

tianal proarar of yc^r sc'.iecl? (give only one answer) 

Uisr^vcri -cxi S TOR 93-107 ' ' r - * _ 

In quefftior.s 93-107, the collective tern "educational technolocy" is jused to roan the cont^^rt, equip- 
ment, progrars, artd prococ'-.rrs *or their use rro\,-ided a variety of 1 e am ino/corru meatier S/s:,cns 
such as ^fc^ccta-*^, telcvi.sicn, audio cassettes or tapes, paoil response systens, and corouter aiC'.'d 
iistructionjJSSj'sters . 



For Items 93-107, >leas^ narh your answer -sheet according to whether you: * 

A . B, c D . E ' 

Strongly Agree ^ Have no Dis^^qree - Stroroly 

39ree * , opinion , disacree 

/ 

93. The use of educational tedr-oloay in schools frees the teacher fron lecturing and ccnsecuently 
allows rore tire to bOvSr^rt -/ith individual oupils*. 

94. Using educational technoloc/ -aKes -ore teac^.er tiro than traditional teaching rothods. 

95. Using educational technolc:/ irrroves teacnin-: effectiveness for t.ne tine invested. 

96. Using educational tech-.oloi /'•retu ires that teachers invest rcre tme m scr.cduimo a-d preoaraticn. 

97. Using educational technology requires t.^at te/ichors sc^^nd nore tme following up on vs.,at pjpils 
hav e learr.r:d . * ' ' : 

98. Using educational technolosy ^ro^itos disciplinarv prcbleps m a class. 

99. Using educational tocnnology recruiros rore* teacnina sHills that other approaches. 

1O0f^» When usi-.a '-ducaticnal technolocy, tr.e tracer loses control of scnpduli.ng of -upil activities- 

101. v;hen usi.ig educatficnal technolocy, the teacher Iosqs control of what is tauontl 

102. Using educational technology necessitates too nucli coordination o:. the part of the teacher to be 
worth the effort. 

In order to select appropriate nethodJ to help mdividaal pupils learn best fron the varieties of 
educational technology available, teachers noed^ the help of a learning resources vseloction and 
utilization specialist. 

The introduction of educational technolocy into a school also renuires the addition of an emiip- ' 
ment namtenanco specialist to tne school staff. 
10>* The introduction of etiucotional technolooy ,in to a school also req^iires the assistance of a testi-o 
and neasurenent specialist. 



103 
.104 



106. 
107. 

108. 



ERIC 



Teachers cannot he expected to write, Jcvplop, and produce ^programs and content to be u«ed m 
systens ernloyma educational techno lony. 

The extensive jce of ^educational tochnc^loov m a school reouires the availabilirty of dosign and 
production staff* to help teachers prer.are materials. * ^ 

Given the availability of e^iprcnt, materials, and instructions thjf pupils to obtain learnir.o 
prograDS two days a woeM for independent study at. hone through t.hei^ TV sets (or equally sunpie 
and available equipment) , would ^'ou )udgo the developnent to be: (nark one response) 
A • ' B . * C * . D t 

Highly , Desirable Undecided Undesirable Highly i 

desirable , ^ .Undesirable 

Why? (Please explain in your own words beside ^108 on page 4.) 

\ ' ^ ' ' ^ 

- - , ^ % 

109, DO you think teachers would prefer thP.7e courses aa iridividuaiized, ptograrjaed, do-it-yourself 
materials (which thry would do on their own tine, but upon which tiiey would be tested), or as 
« group training session, as la now usually the case? (mark one response) 

A. ^B* ' 'c* .-'D * E 

Strong preference Lean to*^a^rd Cciial Prefer the . Definitely * 

' * for ' - individual ar.ccnts* ♦ intora*ction group 

individual tiation training ^ cf both ** - training , 

A-14' 



110. 



111. 



Page 3 

Given that the aui^jocrt of cMucat'lonal acceun^nbility will qam momcntu'tj^ and WjJ^Cj"^^^ atrinoent, 
while at tUcKj^o ti.-n'c tl^ut unrpiatc^lly ) instruction*! t^chnolorjics become? ^p^vcd a ad. more wide- 
spread, how do you 5CC the rclationsUip of ^tne two? (rark one response) - / 



Technology 
guarantees 
security 



B 

Technology ^ 
could 
improve teaching 



Undecided 



Technology may 
cause loss of 

classroom 
^ control 



Uncontrolled 
technology 
makes 
everyone vulnerable 



What is your assessment of the shills related 'to the use off educatir<5nal technology that most 
beginning teachers possess uix)n completion of their p're-scrvice programs? (mark one response) 



beginning 
A 

Very ' 
skilled 



B , 
Skilled 



UndeciBed or 
unknown 



Only slightly 
» . skilled 



, E 
Very 
unskilled 



PART a ^ : 

If the progranping and software for telecommunications were provided for all schools in Texas by the 
state, indicate the '>ortior, of the cosr for each item that you would be willing to bear from loca^ 
fund^ in order to have the programming available to pupils a*n your ;School, (mark one rejJponse £or ^ 
each question) - ^ ^ - 



112. 
'113, 
114. 

115. 
116. 



A 

None 



'B 
0-25% 



Long distance transmission costs 
Antenna systcps to r^^ceive signals » 
System to, distribute signals t^.rouahout 
building ^ 
Television receivers (sets^) 
Rental/lease of computer terminals * 



c 

26-50%' 

117. 

118.' 
119* 
120. 
121. 



< D 
^ 51-75% 



E 

76-100% 



Recording equipment to record real time trans- 
missions ffor later use on videp and audio players 
Printed prograrred instrjction r ^ 

Staff to assist oupilSt m use 
maintenance personnel to repair equipment 
Additional nrocr/arning costs 'for software 
Other (please specify under Part ll on page 4) 



INSTRUCTIONS FOR ITHtS 122-129 



please e>epre3s your views about the needs or uses for each of the services described in 122-129, using 
these meanmcs for A through E: ^ <^ 



A 

Urgent 
need 



B 

Moderate 
need 



C , 

Ad ecru ate 
as is 



Hot needed; 
may be 
undesirable 



Definitely not 
neededf hiqniy 
undesirable 



PART 1 . 

122. ^A telecOrnninications system for querying a data base 6n cost estimates for varicus services and 

goods. * ^ - »^ • 

123. A dissemination pro9ram for administrators, alerting them to new policies and legislation af- 
fecting scno61s . ' ^ ' ' - , , . 1 J 

124. A current awarervcss service 'to alert administrators td significant journal article^ and items 

, in "the literature. - * . .... 

125.. A (purrent awareness service to alert administrators to continuing education opportunities for 
themselves and for teachers. 

126. Summaries and updates of new currictilar developments. /f 

127. Surrnaries and updates of new instructional materials, ^ ^ 

12 5. Sunmaries and updates o^ develcpirvj' technologies^ 
129. Research summaries of IfearnjLng theories and concepts s 



ERIC 

hiiiinniiinrfTiaaaa 



Arl5 



) ^ 



, ' 15 FejD 1975 

If you'vo already cocpletccl the qu'cstionnair^e wfe 
sent you oa January 31, v^e apologize for., intruding 
again, and v^e thank you sin'cefely for your proiTipt- 
ness and participatior. . 

If, on. the otiier- hand, it's still on your desk, 
nay I appeal to you to pick it up, sharpen your 
pencil, anc .head for a quiet spot? We need your 
opinicns very ^ badly, and hope you'll take this 
opportunity to irake thcr lieard ~in detormininc 
5on^ of the educational needs "of our state. ?ind 
v/e do thauk you for taking the tir.e, to give us 
your input. 

The Educational Development Corp.\ 



^ ^'Fol low-up PostcaiKl 
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^ APPENDIX BRAVO ^ ' ' ' . 

Thfs appendix comprises several pages related: to tha statewide survey of educational needs, 
as described in Chapter IV. ^Appendix Alfa includes the letters and forms mailed out; Appen 
'dix Bravo. presents the statistical results. ^ ^ , • 

On the following pages are: * ^ , . x 
J. Quest'iiJhnaire responses Part A (V side) 
' 2. Questionnaire responses Part B (2 sides) 

3. Questionnaire responses Parf'C (2 s.Wes) i • . 

4. Quesfionrtaire responses^.Part D (1 side) ^ . ^ 

5. Questionnaire Vesponses^art E (-rsvde) s.^^-^ * . 

6. ^ Questionnaire responses' Part F (1 side)'- ] 
^' 1,. Questionnaire resf^onses Par.t G {1 side') ^ / 

8, Que$tioi\naire responses Educational Technology (2 sides) ^ • 

9. Questionnaire responses Part H (Teachers) (2 sides)- 

10. Questionnaire responses Part H ,(Admini^strators) (1 side) 
, * * 11. QuesJ^ionna-l re responses .Part I (Administrators) (1 side) 
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. - - APPENDIX CHARLIE ; , ' 

SUMWRY OF COfWnCATION NETWRK PARTICIPATION BY TEXAS LIBRARIES* 
(As referenced >n Chapter A/, "Existing Teleconimunications Networks in Texas," page V-21) 



■INSTITUTIONS ' 



NETWORKS 



I ■ — . — 

• ' ' ' ■ ' ■ ' 
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T' 

LlJ 
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>— 


o 
.J 

<t 
f— 


^- 




UJ 


-J 

>— 


iWI.N -1 


STATE LIBRARY 




















3 
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★ 




PUBLIC LIBRARIES ' * ' .* 
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Abilene Public Library ^ 
























A 
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Amarillo Public Lib^:ary 
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Austin Public Library 




















3 




^ 






Corpus Christt Pur.4ic Library a 




















3 




4 


★ 




Dallas Public Library ^ 
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★ 




El Paso PuDlic Library 
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Fort Worth Public Library - 










'>\ 
%/ 
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★ 




Houston Public Library 
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★ 




Lubbock City-County Public Library- . . * ' 
























4 
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San Antumo PiJblic Library 


★ 


















3 
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* 




PUBLIC SENIOR COLLEGES & UNIVERSITIES 








4 
















★ 
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Angel 0 State University 


East Texas St^te .L^niversi ty ^ 
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Lamar Stat^ Colleao of Techpolcgy \ 
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4 
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3 
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North Tj^as State University • / 
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t — 
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4 






prairie View A & M Colleqe 
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^3 
















Sam Houston State University ' ' 
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3 
















Southwest Texas Stete Universitv 
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★ 






Stephen f. Austin State University ' ' 
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3 
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Sul Ross State University • * ' 
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Tarleton State University 
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Texas A & I UnivAreUy 
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Texas A & M Universitv 
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Texas Southern University 
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Texas Tech University 
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Texas Woman's University « 






4^ 
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\ 
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4 





* Participating member of active network 



1, Member of developing network . . 

2. ^ember of .cooperative but not network 
participant 



3. In geographic area of HB 692 
Information Network Region . 

4. ^jS;erchange %o network now available 



♦Taken from Texas Library Association,- Reference Round Table, Directory Information 
Networks in Texas (Arlington, Texas: Interuniversity Council of North Texas Area, 1971), 
pp. 54-58. I ^ o • . 
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PUBLIC SENIOR CCILEGES'& UNIVERSITIES CONT'D. ^ 




^ UJ U) O ftl; ^ 

/ C5*— t'jA > "i^ * LlJ J ^ 

Qfl V I C^ r~ ^--^ — »* - 

o — ' ccjci y^HiT^^C 

7\ \ ' t 1— « rr* Vi.l— If— 1— 1— y~ 

c 3 •c.. # |f i' 1 1 * 1 


The University of Texa-s - Arlington 






"""" /I * T ' 1 * A' 


The University of Texas - Austin 






4 jL--^* 4 
2 1 * „ • 


The University .of T^xas - Dalias^ 

ThP tlni vpr^Uy or rcxas - t) Paso ^ 








. Thp- UT Dc^Tital Branch - Houston 








4 3 * 


The UT fledical Brancr> - batveston * 


• 




4 } |3 * * 


ThP UT Medical Schoo! - Sa.- rntomo 






* '4.^*3*. 


The UT nedical 5ch(3o1 - Ual las 


r 




• 


^ 1 ^ 


University of Houston*- 
Wp<;t Tpxa<; State University 








* * * 


PRIVATE SENIOR COLLEGES & UNIVERSITIES 






« 


J\bi1cne Christian' College . 








11 * 


AiKtin Collc^G 








% . 2 3'* 4 


Ravlnr Colleoe of r'edicine - Houston 






3 


navTor Unikvorsity 


1 






4 - 3*4 


Ravlnr IJfiiversitv Colleqe of [Jentistry- 


Dallas 




2 3 


Bishop Colleqe 








4*3 * 4 


Dallas BdDtist College 
Dominican College 




East Texas LaDtist Colleqe 
Hardin-Sir-^ons Urviversity 


. ^ 3 

' : 1 1 * 


Howard Payne Colleqe * 


1 »x 


Houston Baptist Colleqe 


, 4 * 3 4 


Huston-Tillotson Colleqe 








1 _ 3 , 


Incarnate ;:ora 'wCi lo-e - 
Jarvis Christian Collcae 
Le Tourneau Colleqe * . 
HarV Hari5in-Baylor i;ol leqe 
McKurry Colleqe 

Northwood Institute ' 
Oblate Conene or* the Soutnv/est 
Our 1 adv of the -Lake Colleqe 






3 • , 

3 -4- 

3 

j 1 " * 

3 

3 □ 
■ * J 1^ 


Paul Quinn Colleqe 
St.iEdv/ard's University 
St, Mary's 'University 
South Texas Colleqe or Law' 
Southern Metnodist University 
Sojthv/e^terh University 
Southwestern Union college 








3 ' 
3 * 

* . 3 * 

4 * !3 * * 4 

' 3 ^ 

3 


, Texas Christian University 
Texas' Col leqe 








-4*3 * * 4 
3 


Texas Lutheran Colleqe 
^Texas Wesleyan Colleqe 






1 


* i3_ 
, 2 3 


Jripity University 
University of Corous Christi 
University of Dallas 






• 


* ' 3 * . ■ 
3 

14 * 3 * 



* Participating meinber of active network 



r. Member of developing network * 3. In geographic area of HB-692 

- *- - Information Network Region 

2. Member of cooperative but not -network ^ 

participant 4, Interchange to network now available 
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^ PRIVATE^NIOR COLLEGES & UNIVERSITIES CONT'D. 
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JD 

>^ ' 
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University of St. Tifomas 






1 
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— 1 

I 




4i 


— 1 — 
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Wavldnd'BaDtist CoHeqr 
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1 
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— r 

• 1 










Wiley College ' 






( 




3 




















William Marsh Rice 'University ' ' 








4 






3 
















PUBLIC JUNIOR COLLEGES 

. ^ ^ , ' 1, 


















— 








- 






Alvin Jun1oy>Colleqe " » 
















-5 
















Amarillo College 
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Angelina College 
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♦ 




















Bee County Col lege 




















3 










Blinn College 
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— ^ 












Brazospprt Junior Colleg'e 
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Central Texars College 




















3 










Cisco Junior College : 
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Clarendon Col lege 
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Pr»llr»fio i'ho MAinlAnff 














l3 






r 








^r^r^^f* rnimtv .Ifninr Pnllonp ' 


— t 








1 










































n 






Del M^r College 






4 














3 










-Frank »Phi 1 1 IPS College 










\- 














1 






Galveston- Col lege 














3 
















Grayson County Collf^ge ' * 










1 














I 






Henderson County Junior College 










3 




















Hi 1 1 Junior Cal lege • 


• 








1 




















HowarcJ County Junior Colleg^e 








h 










1 






★ 


Kilgar'Qf' Col lege 










1 
















< 




Laredo Junior College • ' ' <^ 






4 






"k 








3 




4 






Lee College ^ . ) 














3 
















McLennan Cor.munity College • . - » 




















3 










'^Navarro Junior College . 




c 






3 




















'Odessa Coflecc 


























1 1* 


' Panola College 










3 
















1 




Paris Junior Colleao 


















1 






1 




Ranger Junior College 
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San Antonio Colleae 
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★ 




— t 




St. P'hi lip's C-ollege ' \ 




















3 










San Jacinto College ^ * 














? 








■ 








South Plains College . *^ 
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Southwest Texas Junior College 
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Tarrant County Junior College District 










1 




















Temple Junior Col lege 




















3 










Texarkana College 










1 




















Texas Southnosf College 






4 






★ 








3 




A 






Tyler Junior College - * 










1 




















Victoria' College 
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3 










k 






Weatherford College 










1 




















Wharton County Junior College 






4 






★ 


3 










|4 







* Participating member "of active network 

1 /'Member of developing network 3. In geographic area of H8 692 

^ „' . ^. u i. i. i. L Infoimiation Network Region 

2. Member of, cooperative but not network 

participant ^ 4; Interchange to r\/etwork now available 
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; APPENDIX DELTA 

•1974-1975 EDUCATION, SERVICE CENTER COMPUTER -PRQCESSING FACILITIES* 
(As referenced in Chapter V, "Existing Telecomnunications Networks in Texas, ".page V-35) 



\ Computer 
Processing^ 
. Center 


dentral 
'Processing^ 
• Hardv/are ' 


Regional 
Educ^ation Service 
Center 


Method of Delivering ' 
• Service Center 


Gulf Texas 
Hulti-RegionaV 
Processing Center 
(Located at Region 
4 Education Service 
Center) 


Control Data 
Corporation 
6600 Computer; 
IBiM 370/145 
Computer 


4 (Houston) 

5 (BeaufT.cmt) 

6 (Huntsville) 


Central Processor 

Terminal 

TeTminal 


florth Texas 
Hulti -Regional 
Processing Center 
(Located at Region 
10 Education 
Service Center) 


IBM 370/-145 , 

Ccxnputer; 

Hewlett-Packard 

2000F CoiT.puter 

for Interactive 

Instructional 

Applications 


Q /Vf-iV^-? f a Called 

i? ^rtlCn 1 ta -ra 115/ 

10 (Richardson) 
12 (Waco)' 


To v*mT n A 1 

Central Processor 
Transport 


South Texas 
Multi-Regional 
Processing Center 
(located at Regi-on 
;'2^ Educ avion 
j Service. Center) 


IBM 370/1^5 
Co»Tiputer; ' ' 
Hewlett-Packard' 
2000F Computer 
for Interactive 
Instructional 
Appl ications 


1 (Edinburg) 

2 (Corpus Christi) 

3 (yictoria) 

13 (Austin) 

14 (Abilene) 
15^ (San Angel o) 

18 (Midland) 
20 (San Antonio) 


Termi na 1 
Terminal 

Tenf'inal , , ' 
Terminal ' 
Terminal 

Tr^jport (Processing 
submitted through 
Region 14 terminal ) 
Tsrmi nal 

Central Processor 


Reg j on i 

Processing Center 
(Located at Kilgore 
J.'Mior Colle^^e) ' 


IBM 360/40 
Compuier 


7 (Kllgure), , 

8 (Mount Pleasant) 


Central Processor 
Tf^ansport 


Region 11 
Processing Center 
(Located at Fort 
Worth ISO) 


Univac 70 - 
'Computer 


11 (Fort Worth) 


Central Proces'Sor * 


KegiOii ID 
Processing Center 
(Located at West 
- Texas State 
University) 


Digital Equip- 
ment Corporation 
DEC Kl-lb 
Computer 


16 (Amarillo)" ' 


Central Processor 


Region 17 
Processing Center 
(Located at Region 
17 Educartipn 
Service Center) 


IBM 360/40 
Computer 


,17 (Lubbock) 


Central Processor 


Region 19 
Processing Center 
(Located at Region . 
19 Education 
Service Center) 


IBM 370/135 
Computer 


19 (El Paso) 


Central Processors 



♦Taken from Texas Education Agency, Network-System Plan for Computer Services (Austin, 
Texas: TEA, March 1975), pp. 2-3.. 
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APPEriBix ECHO , • 

Thes^ few pages give descriptions of the technologies, devices and materials that are 
considered as alternatives ijf this report.- Jhis appendix is not intended as a glossary, 
nor does it provide complete coverage of all available or cpnceivable technologies.^ 

Audio card, slide, page--A thin carS-stocks 12" or less in width, with a stripe of 1/4" 
audiotape across the bottom. Sounds recorded on the tape^re 10 seconds or less in 
duration; two track (recorded audio and' response) and four tr^rv cards are available. 
1 

Audio t»£eJ-A magnetic tape on.which audio signals can be recorded and stored, and from 
whldT sounds can be reproduced. *" • , 

Book--A nonperiodical pcinted publication c<OTprising^at least 49 pages, exclusive of the 
• covers. 'and made available to the' public. ' • 

CAI/ci^I (CAI)>-Aspects of interactive instruction which utilizes a computer for presen- 
tation. The terra includes'the actiyities, supplies, and equipment and facilities 
involved. The items are general enough to apply to any CAI system, but they do , 
assume, as u.-i entry point, that a jCAI system and language have been ch'osen> 

Z\\ivt--% systeotatic arrangenient of facts In graphic or pictorial form, presenting'^ for ^ 
convenient reference comparisons of quaniily^ distributions, trends, sunmaries , etc. 



Computer magnetic tape— A strip of material which may be punched, coated or impr 
with magnetic or optically sensitive substances.^ used for data input-storag 



coated or impregnated 
e or * 



output. 



Digital cassette— A cassette containing stored, digitally formatted, computerized 
information. * ' - 1 » 

Facsimile— The electronic copying, transmission, and reproduction of written, printed or^ 
graphic materials 3^ia telephone ciro/its. Tneiprocess is accomplished by spinning 
drum ^nd optical scanning {black and white onlj() . . * 

^F4^stVip^-A length of film th^t presents ^ sequence of related still pictures' for pro- 
' ' jection. Most* filmi>lrips are on 35n^ film, but some are ISnm or smaller. A fih-n- 
strip is single-frame if the horizontal axis of the pictures is perpendicular to 
the sprocket -holes; it is -double-frame if the horizontal axis of the pictures is 
* parallel to the sprocket holes. It may or may not hav5 provision for sound 
accompaniment. (If it does'not have sound, then it usually is accompanied by 
captions printed on the frame and/or a printed script provided to supplement the 
Ijoages.) 

Hollerith card (computer card)-A card punched with a pattern of holes to represent data. 

Holographic image— A 3-di«ien^ional image produced spatially using the physical phenonenon 
Of holography (light interference). Although no screen is required, the image must 
be viewed at the correct angle. _ 

Holographic recocd .(hologram)— An image having the illusion of thr^e dimensions, complete 
with parallax, created by a photographic technique that utilrie^ a laser. 

Interacttve TV— Two-way television, commurtications. Such an arrangement may be simplex 
(alternating transmission over one wideband channel) or duplex ^simultaneous 
transmissions over two wideband cliannels). 
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Journal (periodical )--A publication v/hich constitutes 'one .issue in a continuous series*", 
under the sane t i tie, . pufcrli shed nore than twice a year over an tndefiriite perfod, 
vfi^th individual issues in the series numbered consecutively or each issue dated. 

Mark-sense card--A Horlierith type card or large shee^i 'marked with pencil, andVead out 
by optical' scanning, i It is usually used for testing'or diaghq^tics; resp^ses are 
multiple choice, yes-no, or variable, but never open-ended, 

Hicrof6nn--Material i-^hicTi has been photographically reduced in size fo^ purposes of 
stort^ye and protect^ion (e.g., microcard, microfilm, 'microfiche) and must be read 
n'lth the help of enlarging instruments. 

Overhead transparency--A transparent sheet up to 10" x 10" ^in size whieh contains pro- 
. ' jection ir^ges for overhead trSnspareRcy projection. 

•Pamphlet, .etc.--A oonperiodical printed publication corriprising at least 5 but not more 
tha/i ^ pages, exclusive of the covers. ^ , 

Phonodisc (audiodisc, record, phonorecord)--A di^c with special gfrooves which cause a 
' stylus to vibrate and produce sound. ' ~ 

Picturephone--A Bell Teleahor.e oa tented *orocess of two-way trans'^ission of vo.ice and live 
television-type ira^^s over wideband channels provided oy the telepi^one company. 

Picture set^Cpictur'e)— A -representation nade by pcTinting, drawing, or photography. 

Polarized o/erhead transparency--^ transDarer^t sheet up to 10" x 10" in size which con- 
' tains projection inages for (^'^^T'rx^h<^ transparency projection. Since* there is both 
"vertical ard horizontal DOlarization, a sense of ROtion is created. Special trans- 
parencie^i and projector are required. 

,^ ' /• 

Printed p3g^--Two-dirensional infomation displays, including bo'oks, diagrar/S, pictures 
(with captions etc. 

Punched paper taDe--A coded, perforated paper tape containing discrete infoonation, used 
to activa^ a te^leprihter or stora^device. 

Radio--The transmission of radio signals on designated f requcrxj'es , including AM (ampli- 
tude modulation), FM (frequency modulation), and shortwave bands. 

Silent rotion oicture--A length of film, vnthout a nagnetic or optical sound track, 

bearfng a seQjence of Ir^ges v>^icn create the ^illusion of jr.ove^ent wnen projected at 
standard speed. ^ For school use, stan^jard film sizes are 16rtn,' Srm, X)r Super 8. 

Silent TV--A television broadcast or playback without sound. 

Simulator--A training device that performs like the actual equipment or system Jt repre- 
sents. Frequently ^ mock-up^ is used as a s'imulatcr. 

Slides--A ^transpa-rent photographic image for projection. The actual Image area rMy vary 
.from microform to 3-1/4" x 4". The 3-1/4" x 4" size usually is called a "lantern 
slide"; most other sizes are mounted in a 2" x T cardboard or plastic frame or mount. 

Slow scan TV--The t^^^n^^ission, temporary storage, and display of visuaj images over_ 
voice ^channels witji an Inage change occurring periodically, e.g., about*every 30 
seconds. Accompanying ^a^idio* transmission is continuous. > 
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Sound filmstrip<-A filmstrlp accompanied by a recorded .narration in aurfiodisc or audio 

t^ipe form. The recording contains a signal which indicates when the filmstrip should 
* be advanced; the a-ignol is sometimes "silent" and may automatically advance the 
filmstrip in thre projector. 
» * 

Sound motion picture--A length of film, vnth a magnetic or optical sound track, bearing a 
sequence of linages whTch create the illusion of movement v^hen projected at standard 
speed. For's^chool use, standard film sizes are 16nsTi, 8mm, or Super 8. 

Sound-on-slide--A 2" x 2" slide \nth ^ brief audiotape recording^on the frame. It is 

designed -for projection with accompanying sound and requires a special sound-on- 
slide projector. 

Sound page (nfagnetic)— A specially prepared printed page with sound equipment. 

^ i ' • 

Sound-slid^*set— A. transparent photographic image for projection. ;?s^ctual image area may 
vary from microfilm to 3-1/4" x 4";' the 3-1/4" x 4'- size usuafTy is„celt§cf*a "lantern 
" slide," while most other sizes are mounted in a 2" x 2" cardbc^ oP^lasti^ fr^me or, 

mount. ^ \ • 

? 

Still videorecord-^Stored videoimages, either pictures or printed materials, dis^ciyed on 
a large TV-type screen. ^ . .^1 ^\ ^ i ^* 

Talking book— A spoken text recorded either on audiotape or on aniaudiodisc (gener,2[lly 
) at 16-2/3 rpi-n, but also sometires at 33-1/3 rpn) , available tio the general g^blic 
but intended particularly fjor use by the visually handicapped^. 



Telephone--A transmission syster^ using regular telephone wires and ^handling voice 
' frequencies of 200-3000 Hz. 

Telepri ntcr-rA typcwri tor- like te^^li»^3l used "^or se^^ding and receiving typed or printed 
infomation, at speeds up to 400 worjjs/ninute. 

Television (broadcast, open circuit)^-The transmission of television signals on desig- 
nated frequencies which can be picked up: by the normal (VHP and UHF) television 
receiver. 

Television" (cat;, cable television)--A special form closed circuit television which 
distributes television prograT.s either received from broadcast sources or originated 
at the CAP/ station via coaxial cable ta the'horre, office, institution or other / 
location of the television recei'/er. In most cases, CATV is a service, usually^ 
co^TTD^rcial , concerned witn tne delivery of a high quality television signal rather 
than with the progrannirg ^hich the system carries.* The operator of the System is 
required to ^T(s:4\t^ at least one free channel for educational jjurposes. 

Television (CCP/, closed circuit television)— A-television system which distributes tele- 
vision signals only to those receivers^ which are directly connected to the origina-^ ♦ 
tlon poUit by coaxial cable or by special micro-wave link. 

Tel ewrl ting— The transmission of handwritten materials^over a telephone line and their 
display at the destination, Ttiis is usually accomplished as tjie same speed at which 
• tfie instructor writes or draws. Voice nay accompany the written rnaterial. There 
are several methods for observing, transmitting, and displaying tne written material. 

toys, games, realia, etc.— A ^oy is any play item which has value in developing physical 
or mental capacities and manipulative and motor skills, in addition to its pleasure 
^nd recreation value. Realia ar£ tangible objects, real items (as o^)posed to repre- 
sentations or models). Games are collections of items designed to be-used according 
tocprescribed rules for either mental or physical competition. 
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Video cassette.-Magnetic tape, either 1/2". 3/4" or 1". used to record pictures and sdund 
for television use and enclosed in a magazine or hard plastic case containing a reel 
or two of tape. Reel-ta-reel cartridges allow the tape movement to be controlled in 
both directions. Endless-loop or continuous-looo cartridges can continue to play 
indefinitely. .but do not permit rewinding at will. 

Video file--A method of storing printed materials on standard videotape. One tape cafl 
contain 108,000 images or pages. By b.."f^ering, single pages can be displayed for • 
reading on oversize TV scree.iS for as long as desired. 

Video/floppy disc-A-iisc of magnetic tape that records synchronized images artd sound 
_ Playing time varies from 5 to 20 minutes or more; the disc is played back on a video- 
player for display on a regular television set. 

Videorecorded tele-wri ting-This method, involves the same' materials as reoular tele-.vritinq 
but they are recorded as a videoprocess on taps or cassette, and presented when 
desired. Although the method loses the interactive capability, it lends itseJf to 
. large screen projection. . ^ 

"Video tape (pre-recorded)--A magnetic tape on which audio and visual irages have Deen 
■ TTwo "se, varying frofr. 1/4 to four irxhes in width and fro^ 1/2 

to mil. in thickness. Conventional school, use enpVeys tapes 1/2" 3/4" or 

1" in width. The tape may be in Cartridge or cassette fomat. ' 
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